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I" therapeutic, preventive, and war medicine the nurse occupies a posi- 
tion of importance that is second only to the doctor. The increased de- 
mand for nursing in the armed forces leaves fewer nurses available for 
civilian needs. The article “Frequency and Volume of Nursing Service 
in Relation to all Illnesses Among 9,000 Families,” by Selwyn D. Collins, 
is of interest because it provides factual information on the civilian uses 
of nursing service in a non-wartime period. Such information is useful 
in estimating present civilian needs. 


The conventional method of constructing life tables is that of start- 
ing with 100,000 males and 100,000 females at birth and computing the 
number of survivors at successive ages on the basis of given schedules of 
age-specific mortality. In an article, “The Age-Sex Composition of the 
Population Resulting from Natality and Mortality Conditions,” Dr. J. 
Yerushalmy of the Division of Research in the Children’s Bureau de- 
parts from this convention by starting with an excess of males on the 
basis of the sex ratio at birth. His chief interest was to ascertain the sex 
composition at successive ages resulting from the joint influences of sex 
ratio at birth and sex differences in age-specific mortality. The resulting 
data serve two main purposes. If used judiciously, they afford a basis for 
judging the accuracy of actual age data in the census. The author com- 
pares the sex composition at successive ages in his life table with actual 
age-specific sex ratios derived from census material and discusses the 
possible bearing of several factors, including census inaccuracies, on cer- 
tain marked discrepancies. The second major use demonstrated by the 
author is that of constructing a single life table for males and females 
combined, adjusted for sex. 
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The war has accelerated appreciation of mass radiology in the detec- 
tion of tuberculous disease, for war means the assembling of large num- 
bers of men in the armed forces, and the x-ray survey is the most effective 
method of screening out the symptomless case. In the article “The Cost 
of Tuberculosis Control in the Department of Health of New York 
City,” Dr. H. R. Edwards gives a careful accounting of mass survey costs, 
and costs of other methods of case finding. Cost data are important for 
they provide a basis for planning a practical program for the control of 


tuberculosis. 
e ee 


The present need for industrial manpower has focussed attention on 
the possibility of wider use of the physically handicapped in the battle of 
production. Government, industry, and labor are asking how the tuber- 
culous worker can be utilized in the present industrial set-up. The article 
“The Sheltered Workshop in the Rehabilitation of the Tuberculous” by 
Dr. Louis E. Siltzbach is especially timely. From the experience of the 
Altro Work Shops over a period of twenty-five years, it is concluded that 
the successfully treated part-time and full-time tuberculous worker can 
be integrated into the manning of the war industries with benefit to the 
nation and to the worker himself. 





FREQUENCY AND VOLUME OF NURSING 
SERVICE IN RELATION TO ALL ILLNESSES 
AMONG 9,000 FAMILIES 


BASED ON NATION-WIDE PERIODIC CANVASSES, 1928-1931" 
Se-wyn D. Couns 


N therapeutic, preventive, and war medicine, the nurse forms a 
line of defense that is second only to the doctor. The prompt 
restoration of a patient to health often depends to a considerable 

extent upon the medical and nursing care which he receives, and 
prompt restoration to health means increased manpower. 

The increased demand for nursing in the armed forces leaves 
fewer nurses available for civilian needs. Moreover, certain popula- 
tion trends complicate the nursing problem: (a) the long time 
trend toward an older population means an increasing need for 
nursing because older persons suffer more illnesses that require or 
at least receive nursing care (22), and (b) the recent sharp increase 
in the birth rate means additional nursing for mothers and infants. 

It seems timely to present some quantitative data on the extent of 
nursing care. This study considers the amount and kind of nursing 
received for illness in a group of canvassed families, the diagnoses 
that were chiefly responsible for the nursing, the proportion of 


*From General Morbidity Studies, Division of Public Health Methods, National In- 
stitute of Health. 

This is the twentieth of a series of papers on sickness and medical care in this group 
of families (1-19). The survey of these families was organized and conducted by the 
Committee on the Costs of Medical Care; the tabulation was done under a cooperative 
arrangement between the Committee and the Public Health Service. Committee publications 
based on the results deal primarily with costs and Public Health Service publications pri- 
marily with the incidence of illness and the extent and kind of medical care, without re- 
gard to costs. As costs are meaningless without some knowledge of the extent and nature 
of the service received, there is inevitably some over-lapping. The Committee staff, par- 
ticularly Dr. I. S. Falk and Miss Margaret Klem, cooperated in the tabulation of the data. 

Special thanks are due to Dr. Mary Gover and Miss Clara E. Councell who assisted 
in the analysis, and to Mrs. Lily Vanzee Welch and Mrs. Dorothy Oliver who were in 
charge of tabulating the data. 


* Principal Statistician, United States Public Health Service. 
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nursing cases and days that were hospital or home, surgical or non- 
surgical, and the variation in nursing care with age and sex. 


SouRcE AND CHARACTER OF DaTA 


In the study of illness in a group of families in eighteen States’ 
that was made by the Committee on the Costs of Medical Care (20) 
and the United States Public Health Service, the record for each 
illness included a statement of the nursing days and visits received 
within the twelve-month study period. 

The composition and characteristics of the group of 8,758 white 
families which were kept under observation for twelve consecutive 
months in the years 1928-1931 have been considered in some detail 
in the first report in the series (1). These families, including a total 
of 39,185 individuals, resided in 130 localities in eighteen States rep- 
resenting all geographic sections. Every size of community was in- 
cluded, from metropolitan districts to small industrial and agri- 
cultural towns and rural unincorporated areas’. With respect to 
income, the distribution was reasonably similar to the estimated 
distribution of the general population of the United States at the 
time of the survey. 

Each family was visited at intervals of two to four months for a 
period long enough to obtain a sickness record for twelve consecu- 
tive months. On the first call a record was made of the number of 
members of the household, together with sex, age, marital status, 
and other facts about each person. On succeeding visits the canvas- 
ser recorded all illness that had occurred since the preceding call, 
with such pertinent facts about each case as the date of onset; total 


* The eighteen States sampled and the number of canvassed families were as follows: 
California (890), Colorado (386), Connecticut (100), District of Columbia (99), Georgia 
(544), Illinois (463), Indiana (494), Kansas (301), Massachusetts (287), Michigan (329), 
Minnesota (224), New York (1,710), Ohio (1,148), Tennessee (212), Virginia (412), 
Washington (551), West Virginia (318), Wisconsin (290). Further details about the 
distribution of the canvassed population are included in a preceding paper (1). 


“Every community that was included in the study had either a local health depart- 
ment or some other organization employing a visiting nurse or both; therefore, the most 
rural areas with no organized community services are not represented. 
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duration of symptoms, of disability, of confinement to bed and to 
a hospital; whether attended by a doctor; and the nature and ex- 
tent of nursing service received. Records for persons who were still 
sick at the preceding visit were brought up to date and when com- 
pleted the termination of the case was entered. Thus there are avail- 
able certain facts about the observed population, the number of 
illnesses suffered, and the frequency and volume of nursing services 
in connection with those illnesses. 

Definition of Illness and Nursing Care as Recorded in Survey. An 
illness, for the purpose of this study, was defined as any symptom, 
disorder, or affection which persisted for one or more days or 
for which medical service’ was received or medicine purchased. 
Illness included the results of both disease and injury. What was 
actually included as illness, however, was necessarily influenced not 
only by the informant’s conception of sickness but also by her 
memory. With visits as infrequent as two to four months, it was 
inevitable that many of the unattended nondisabling illnesses would 
be terminated and forgotten before the next visit of the enumerator. 

Nursing service included all care of illness by graduate and prac- 
tical nurses within or outside of a hospital, and also care by visiting 
nurses from all types of organizations such as health departments, 
industrial establishments, and insurance companies. It was assumed 
that special or private nursing in hospitals was all done by trained 
nurses, designated in this paper as graduate. The services of maids 
and other servants were not counted as nursing even when pro- 
cured because of the illness”. 

A day of nursing care refers to the service of one nurse during a 
shift or period of nursing; thus a case with both a day and a night 
nurse would count as two days of nursing for each calendar day 

* Exclusive of dental services, eye refractions, immunizations, and health examinations 
rendered when no symptoms were present. 


* Hospital care and private nursing within the hospital were considered in a preceding 
paper (18). A later paper will consider nursing among families of different income levels 
and in urban and rural areas. 
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that such service was continued. On the other hand, if only one 
nurse was employed, the calendar day was counted as only one day 
of nursing even though the hours were exceptionally long. The 
data were not recorded so that exact hours could be counted. 

Classtfication of Causes of Illness. The diagnosis as reported by 
the family informant was submitted to the attending physician for 
confirmation or correction and his diagnosis substituted for the one 
given by the family. While reports could not be obtained from all 
attending physicians, the replies indicated that the housewife 
usually reported with reasonable accuracy the diagnosis which the 
physician had given to the family’. 

Considering an illness in the sense of a continuous period of 
sickness, only 4.3 per cent were designated as due to more than one 
cause. In general, the more important or more serious cause was 
assigned as primary, except where a disease like pneumonia is com- 
monly recognized as following measles or influenza, in which case 
the antecedent condition was taken as primary’. In this paper some 
tables are based on sole or primary causes only and others include 
the contributory causes; each table indicates which procedure was 
followed. 

Methods of Tabulating and Computing. In computing nursing 
cases per 1,000 population, illnesses that originated prior to but 
caused sickness during the study year are included along with cases 
having their onset within the period of observation; the inclusion 
of the illnesses with prior onset seemed necessary to give proper 
representation to chronic ailments. The only date of onset available 
was the onset of symptoms (nondisabling or disabling) ; therefore, 
prior onset does not necessarily mean that the nursing service began 
prior to the study year. Seven per cent of the attacks of illness had 
their onset prior to the year; this does not mean that in the other 

7 See comparison of diagnoses reported by families and by physicians in the Health 
Survey of 1935-1936 (23, Table 2). 


® Further details on the method of classifying the causes of illness are included in the 
first report in the series (1). 
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93 per cent the disease always had its onset within the year, for the 
patient may have had preceding attacks of the same chronic disease. 

Nursing days and visits refer in all instances to those within the 
twelve-month study period. In computing averages per case, both 
complete and incomplete cases are included as cases but the days 
and visits refer to those within the study year only. The incomplete 
cases (those with prior onset and those still sick at the last report) 
usually average considerably longer durations and presumably have 
more nursing care than the complete cases; therefore, average nurs- 
ing days per case which excluded cases with prior onset would be 
biased toward fewer days and visits. Computation of the annual 
nursing days and visits per 1,000 persons includes all days and visits 
within the study year, whether the nursing pertains to cases that 
originated within or prior to the year and whether it pertains to 
cases that had been terminated or were still sick at the last report 
on the case’. Nursing cases with an unknown number of nursing 
days or visits are put in at the average per case of the same diagnosis. 


Extent oF Nursinc Care as MEASURED BY 
Various Types oF RATES 


The extent of nursing care in a given population group may be 
measured by several different types of rates: (a) percentage of cases 
that had nursing care of any kind, (b) cases attended by a nurse 
per 1,000 population, and (c) nursing days or visits per 1,000 popu- 
lation. All of these rates may be subdivided by considering sepa- 
rately (1) full-time care by a private duty nurse, (2) part-time care 
by a general duty nurse in a hospital, and (3) care by a nurse who 
visits the home one or more times during the illness. Aside from 
this classification, private duty nursing may be divided into (a) that 
given by a graduate or trained nurse, and (b) that given by a prac- 
tical nurse. 


°A preceding paper (15) shows the percentage of cases of different types that were 
incomplete because of prior onset or because still sick at the last report on the case. 
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Summary of Nursing Care for Illness at All Ages*. Of the total 
of 32,752 illnesses reported in the periodic canvasses of this study, 
11.2 per cent had some nursing care of one type or another. Of 
these cases with some nursing, approximately half (5.7 per cent of 
all cases) were hospital cases without a private nurse but with the 
usual care of the general duty nurses for the ward or floor or wing 
in which they were located. Another 2.1 per cent had the full-time 
services of a private duty graduate nurse either in or outside of the 
hospital, and an additional 0.7 per cent had the full-time services 
of a practical nurse for one or more days or nights. The other 2.7 
per cent had the services of a visiting nurse but no full-time nurse. 
Since some patients had the services of more than one type of nurse, 
the above percentages do not all represent the total cases for specific 
kinds of nurses. Of all cases, 2.07 per cent had a graduate nurse, 
0.82 per cent had a practical nurse, and 3.70 per cent had a visiting 
nurse. Of the total cases, 2.77 per cent had the exclusive services for 
one or more days or nights of a private nurse (graduate or practical) 
either in or outside of a hospital, and 0.56 per cent had the exclusive 
services of two or more such nurses during one or more twenty-four- 
hour days. 

Inquiry was also made as to whether any help other than that of 
a nurse was secured because of the particular illness. Of all illnesses, 
other help was secured for 1.20 per cent; in about half of these cases 
there was a nurse as well as other help, but in 0.59 per cent help 
other than a nurse was the only service secured because of the 


illness. 
The total cases during the year with a full-time private nurse of 


*In the following summary and throughout this paper nursing case and day rates 
per 1,000 for all causes and for all except female genital and puerperal causes are adjusted 
to the age distribution of the white population of the United States in 1930. Because of 
the high rates in old age and the under-representation of old people in the canvassed popu- 
lation, the adjusted rates are considerably higher than the crude. No adjustments for age 
differences have been made in any rates for specific diseases. 

Percentages of cases and nursing days per case are based on actual cases and days 
with no adjustment for age. In some preceding papers “adjusted” percentages were com- 


(Continued on page 11) 
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any kind amounted to 26.6 per 1,000 population. The correspond- 
ing rates for graduate and practical nurses were 19.4 and 8.6 per 
1,000, respectively, some cases having both kinds of nurses. The 
volume of private nursing care amounted to 437 days per 1,000 
population, 248 for graduate and 189 for practical nursing’. The 


puted by relating two adjusted rates instead of using numbers of cases, and “adjusted” 
days per case by relating adjusted rates for days and cases. Both types of measures are in- 
cluded in Table 1. 

Rates and averages involving days of nursing are exclusive of eight exceptionally long 
cases; for details see footnote 11. 


™ The line between a practical nurse and an attendant or companion becomes vague 
when the illness is of long duration and the patient is not acutely sick. In this study there 
were eight illnesses with so much nursing (equivalent of eight months or more of the study 
year) as to raise doubt as to whether all of the service should be classified as nursing. 
These eight cases (0.9 per cent of the 907 nursing cases) had 2,541 days of nursing (16.0 
per cent of the 15,898 nursing days). -Each of the eight long cases had a practical nurse 
with an aggregate of 1,708 days (shifts); five of the eight cases also had a graduate nurse 
with an aggregate of 833 days (shifts). Only one of the three hospital cases had a nurse 
while in the hospital, with twelve days (shifts). All eight cases were nonsurgical. 

In view of the long nursing duration of these few cases and their undue influence 
upon day rates and averages these eight cases were excluded from computations of nursing 
days per 1,000 ropulation and nursing days per case. Nursing days (shifts) per 1,000, in- 
cluding the eight long cases were: all private duty, “adjusted” 544, crude 412; graduate 
“adjusted” 274, crude 236; practical “adjusted” 270, crude 176 days per 1,000. Nursing 
days (shifts) per case including the eight long cases were: all private duty “adjusted” 20.5, 
crude 17.5; graduate “adjusted” 14.1, crude 13.4; practical “adjusted” 31.5, crude 25.0 
days per case. Per cent of nursing days (shifts) that were rendered in a hospital, including 
the eight long cases were: all private duty “adjusted” 29, crude 33; graduate “adjusted” 
58, crude 58. 

No exclusions were made for cases in institutions for the resident care of tuberculosis, 
mental, and other chronic diseases because very little private duty nursing was reported 
among these patients. 

The eight cases with 252 or more days (shifts) of nursing care were: (1) Mental case 
with no days in bed but with a practical nurse 335 days of the study year. Not in hospital. 
(2) Heart and high blood pressure, in bed 119 days of the study year with a graduate nurse 
for seventy-four days and a practical nurse for 315 days. Treatment was at a clinic and at 
home; not in hospital. (3) Tuberculosis of spine, in bed 252 days of the study year and 
had a practical nurse throughout the year. Treated at clinic; not in hospital. (4) Paralytic, 
in bed throughout year with practical nurse the whole year; not in hospital. (5) Cancer, 
in bed fifty-seven days with two day and two night graduate nurses, one practical nurse 
and another attendant for fifty to fifty-seven days (shifts) each, and all within a period 
of fifty-seven calendar days; not in hospital. The record indicated so much nursing as to 
suggest that some was attendance other than nursing. (6) Accident, twenty days in bed; 
twelve days in hospital and in four of those days had two day and one night nurses, or 
twelve shifts. After leaving hospital had a graduate nurse for fourteen days and a practical 
nurse for 210 days. (7) and (8) Premature twins born in a hospital (maternity home) and 
stayed there with mother for twenty-one days but had no private nurse. After left hos- 
pital older children in family had whooping cough so premature twins were sent to the 
home of a graduate nurse and stayed for 252 days. One infant died but other had a gradu- 
ate nurse for fourteen days and a practical nurse for fifty-six days in own home. 

Of the five cases with from six to eight months of nursing (180 to 222 shifts) two 
were hospital cases and had a graduate nurse but one had only two days of such nursing. 
None of these were excluded from the rates. 
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average nursing care by a private nurse in or outside of a hospital 
amounted to 14.9 days (shifts) per case, 12.3 for graduate and 19.3 
for practical nurses.” The average nursing care in a hospital amount- 
ed to 11.0 days (shifts) per hospital case with a private nurse, pre- 
sumably graduate in all or practically all instances. 

Of the illnesses which confined the patient to bed for one or 
more days, 5.4 per cent had a full-time private nurse. Of the hospital 
cases (exclusive of those in institutions for tuberculosis and mental 
and other chronic diseases), 20 per cent had a private nurse for one 
or more days or nights while in the hospital, and of the total days 
in the same types of hospitals, 15 per cent were days with a private 
nurse for one or more of the two or three nursing shifts of the 
twenty-four-hour hospital day. Of the total cases with a private 
nurse, 52 per cent had such a nurse while in a hospial; of the total 
days and nights (shifts) of private nursing, 39 per cent were ren- 
dered in hospitals, the other 61 per cent being home nursing. Of all 
cases with a graduate private nurse, 70 per cent had such a nurse 
while in a hospital, and of all graduate nursing days and nights 
(shifts), 63 per cent were rendered in hospitals. The latter state- 
ments assume that all private nursing in hospitals was done by 
trained or graduate nurses. 

Cases which had the services of a visiting nurse amounted to 
30.8 per 1,000 population with a total of 230 nursing visits per 1,000 
population; thus there were 7.5 nursing visits per case receiving 
such service. Of the total illnesses, 3.7 per cent had one or more 
visits by a nurse. 

Age and Sex Variation in the Several Types of Rates. Figure 1 
shows the variation with age and sex in full-time private duty nurs- 


The above averages consider days of one type of nursing regardless of days of the 
other type on the same case. The following averages consider all nursing days together: cases 
attended by one graduate nurse averaged 9.2 days (shifts) per case, as compared with 18.6 
for those attended by one or more practical nurses; cases with two or more graduate nurses 
averaged 23.8 days (shifts) per case as compared with 28.7 for those with one graduate 
and one or more practical nurses. Cases with more than one practical nurse and more than 
two graduate nurses were negligible in number. These averages are exclusive of the eight 
cases with 252 or more days of nursing on each. 
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Fig. 1. Annual volume of private duty nursing among males and females of 
specific ages for illness from all causes as measured by various types of rates— 
8,758 canvassed white families in eighteen States during twelve consecutive months, 
1928-1931. (Scales are so made that the adjusted rate for ali ages of both sexes 
represents an interval on the vertical rate scale that corresponds to 30 years on the 
horizontal age scale.) 


ing by any type of nurse and Figure 2 shows similar data for full- 
time graduate and practical nurses and for visiting nurses. Table 1 
shows these and other data by age and sex. Because puerperal and 
female genital diagnoses receive considerable nursing care, the 
rates for females are shown for all causes and for all except those 
diagnoses. The male genital cases are not frequent and would not 
materially change the curves for all causes of illness. Figure 2 com- 
pares for specific ages actual rates for the three types of nursing. 
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Fig. 2. Graduate, practical, and visiting nursing among males and females of 
specific ages for illness from all causes and from deliveries—8,758 canvassed white 
families in eighteen States during twelve consecutive months, 1928-1931. 


Although sickness rates per 1,000 are higher for children than 
adults, private duty nursing case and day rates are little if any 
higher for children. This is true of both graduate and practical 
nursing but visiting nursing rates are relatively high for young chil- 
dren (Fig. 2). Aside from the large peak of nursing for puerperal 
cases, private duty nursing rates for females show a rather con- 
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| tinuous rise after 15 to 20 years, but those for men remain rather 


low until 40 to 50 years, due largely to the extremely low rate for 
practical nursing for males under 55 years of age. In the older ages 
both sexes show large increases, particularly practical nursing 
among women. 

The most striking difference between the sexes is the very large 
peak of nursing in the childbearing ages. (Fig. 1.) Although actual 
peak rates from all causes are higher for graduate nursing, relative 
to rates for other ages the peak is much higher for practical nursing, 
particularly for younger women. Practical nursing is rather largely 
confined to women of the childbearing and old ages. 

For diagnoses common to the two sexes adult women also had 
rather consistently more nursing cases and days than men. For all 
ages the rates for all private duty nursing for men were 15.7 cases 
per 1,000 as compared with rates for women of 35.8 for all causes 
and 21.6 for all except female genital and puerperal diagnoses”. All 
nursing days per 1,000 were 236 for men as compared with rates 
for women of 610 for all causes and 399 for all except female genital 
and puerperal. In connection with the higher nursing rates for adult 
women it should be remembered that illness of the housewife often 
leaves no one to care for the patient, but the housewife is available 
for home nursing of adult males and children. 

For diagnoses common to the two sexes, the practical nursing 
case rate for females was 2.7 times that for males, as compared with 
1.2 for graduate cases. In practical nursing days per 1,000 the rate 
for females was 3.5 times that for males, as compared with 1.2 for 
graduate days. 

For males of all ages, 13 per cent of the private duty nursing cases 
had practical nurses, as compared with percentages for females of 
37 for all causes and 24 per cent for diagnoses common to the two 
sexes. The percentage of private duty nursing days that were ren- 


* Throughout this paper, benign tumors of the female genital organs and breast and 
other diseases of the female breast are included in the group of female genital diseases. 
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dered by practical nurses was 19 for males as compared with the 
percentages for females of 45 for all causes and 39 for diagnoses 
other than female genital and puerperal. 

Of all private duty nursing cases for males 62 per cent were hos- 
pital cases with a private nurse while in the hospital, as compared 
with percentages for females of 48 for ail causes and 58 for diagnoses 
common to the two sexes. The highest percentages for females 
occur between 10 and 25 years but for men they occur in the indus- 
trial ages between 20 and 45 years. The percentages of all nursing 
days that were rendered while the patient was in a hospital show 
even larger sex and age differences of this same kind. 

It is seen in Figure 2 that visiting nursing rates in maternity cases, 
including pre and postnatal care, are much greater than those for 
full-time nursing. Some of this excess should be discounted; many 
of the canvassers in this study were health department nurses who 
gave only certain days to collecting these data, and pregnant women 
in the canvassed group would therefore become known to the 
health department and be more likely to be visited by a health de- 
partment nurse. But aside from female genital and puerperal diag- 
noses, females of nearly every age received more visiting nursing 
than males of corresponding ages. 


PERCENTAGE OF ILLNESSES BY DETAILED D1acnosis WITH 
Norstnc Service or Any Kinp 


This paper is concerned primarily with nursing service rendered 
by full-time private nurses either in the hospital or in the home, 
and with visiting nursing. However, a considerable number of 
patients who are hospitalized but do not have a private nurse re- 
ceive all the needed care from the general duty nurses available as 
a part of hospital care. Figure 3 shows for detailed diagnoses with 
fifty or more total cases the percentage that had nursing service of 
any kind; the bars are hatched in a way to show separately the 
proportion with a full-time private duty nurse, a general duty nurse 
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Fig. 3. Percentage of cases of detailed diagnoses that had nursing service of any 
kind—8,758 canvassed white families in eighteen States during twelve consecutive 


months, 1928-1931. (Sole, primary, and contributory diagnoses for all specific causes 
with fifty or more total cases and with 10 per cent or more with some nursing ser- 


vice, including general duty nursing in hospitals.) 


in a hospital without private nurse, and those who had only the 





services of a visiting nurse. 

Of the deliveries with live birth, 86 per cent had some nursing 
service, 27 per cent by a full-time private nurse, 33 per cent by the 
general nurse in the hospital, and the remainder by a visiting nurse, 
including pre and postnatal visits. Although 78 per cent of the ton- 
sillectomies had some nursing service, only 8 per cent had a private 
nurse, practically all of the service being received from the general 


duty nurse in the hospital. Cancer which is seventh in terms of the 
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proportion of cases with nursing care of any kind, had the highest 
percentage of cases with a private nurse, 35 per cent. Respiratory 
tuberculosis which is fifth in terms of any nursing service, had no 
private duty nursing but 4o per cent of the cases were in a hospital 
and had the care of the general duty nurse and an additional 24 
per cent had a visiting nurse. The various diagnoses need not be 
cited in detail; a study of Figure 3 will indicate what kind of nurs- 
ing service was received by patients with the different diseases. In 
some instances a high percentage with nursing care is due to high 
proportions hospitalized while in others it is due largely to visiting 
nursing service. In a few of the more serious illnesses the percentages 
with private duty nursing are considerable. The diagnoses shown 
in Figure 3 include all causes which had 4 per cent or more of the 
cases with a private duty nurse. 

Although not shown in the bars in Figure 3, the data at the left 
show for each diagnosis the percentage of cases who had a graduate 
nurse, the remainder of the private duty nursing being rendered by 
practical nurses. In terms of the proportions of cases with a gradu- 
ate nurse the diagnoses which had the most care are cancer, 33 per 
cent; appendicitis, 30 per cent; mastoid diseases, 29 per cent; and 
salpingitis and tumors of the ovary and uterus, 27 per cent. 

In practical nursing, deliveries with live birth head the list with 
16 per cent of the cases with such a nurse, followed by complica- 
tions of pregnancy, 8 per cent, cerebral hemorrhage and paralysis, 
6 per cent, and scarlet fever, 5 per cent. Of the eleven diagnoses with 
2 per cent or more of the cases with a practical nurse, six are de- 
generative diseases and four relate to pregnancy, childbirth, and 
infancy. 

In visiting nursing (Fig. 4) two diagnoses are far above all others 
—deliveries with live birth 47 per cent, and respiratory tuberculosis 
40 per cent. For the next diagnosis, the cases in which illness or con- 
siderable reaction followed smallpox vaccination, the proportion of 
patients who had a visiting nurse was 21 per cent, followed by 
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Fig. 4. Percentage of cases of detailed diagnoses that had a visiting nurse— 
8,758 canvassed white families in eighteen States during twelve consecutive months, 
1928-1931. (Sole, primary, and contributory diagnoses for all specific causes with 
fifty or more cases and with 5 per cent or more with a visiting nurse.) 
complications of pregnancy, 17 per cent, and malformations and 
diseases of early infancy, 13 per cent. Visiting nursing of the type 
reported in this study centers rather largely around pregnancy, ma- 
ternity and infancy, vaccination, and tuberculosis. 
Important D1acnosis Groups In NursINnc SERVICE 
Although the total number of illnesses with nursing care was not 
large, it seems worth while to consider in more detail a limited 
number of diseases and conditions most important as causes of 
nursing care. The following charts show the sixteen diagnosis 
groups that had fifteen or more cases with a full-time private duty 
nurse or fifteen or more cases with a visiting nurse or both. 
Nursing Case and Day Rates. Figure 5 shows for these sixteen 
diagnoses nursing cases per 1,000 population under observation in 
terms of (a) full-time private duty nursing, separately for graduate 
and practical, and (b) visiting nursing. The bars are arranged for 
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Fig. 5. Annual frequency of cases of graduate, practical, and visiting nursing 
for certain diagnoses per 1,000 population—8,758 canvassed white families in eigh- 
teen States during twelve consecutive months, 1928-1931. (Sole or primary diagnoses 
for causes with fifteen or more cases of private duty or of visiting nursing.) 


comparing the extent of private duty and visiting nursing on the 
same diagnosis, being arrayed according to the total private duty 
rates. Deliveries stand out as the diagnosis with the most frequent 
nursing care of all three types. The rate for visiting nurse on ma- 
ternity cases (including pre and postnatal care) is more than twice 
the visiting rate for the next most frequent diagnosis group, minor 
respiratory diseases. It has already been noted that the high visiting 
nurse rate for maternity cases may be due in part to the fact that 
some of the canvassers in this study were health department em- 
ployees who no doubt brought pregnancies in the surveyed families 
to the attention of the health authorities at an earlier stage than 
would occur in other families. Other diagnoses with relatively high 
visiting nurse rates are communicable diseases and tuberculosis. 
Diagnoses with relatively high case rates for private duty nurses are, 
in addition to deliveries, appendicitis, minor respiratory diseases, 
degenerative diseases, and tonsillectomy. In most of the diagnoses 
except deliveries, the great majority of the private duty cases had a 
graduate nurse. 





The Milbank Memorial Fund Quarterly 





NURSING DAYS OR VISITS PER ID00 POPULATION 
10 20 30 40 so 60 70 
a T ~————- r 





APPENDICITIS. 
COMMUNICABLE DISEASES 
MINOR RESPIRATORY DISEASES 
MAJOR DIGESTIVE, EXCEPT APPENDICITIS. 
FEMALE GENITAL DISEASES 
ALL ACCIDENTS 
PNEUMONIA, ALL FORMS 
MINOR DIGESTIVE DISEASES 
EAR AND MASTOID DISEASES 
TONSILLECTOMY AND ADENOIDECTOMY 
MAJOR RESPIRATORY, EXCEPT TBC, PNEU. & T.& A. 
RRR, MENTAL AND NERVOUS DISEASES 
Roxy SKIN DISEASES 
Ssuy TUBERCULOSIS, ALL FORMS 











Fig. 6. Annual volume of graduate, practical, and visiting nursing days and 
visits for certain diagnoses per 1,000 population—8,758 canvassed white families 
in eighteen States during twelve consecutive months, 1928-1931. (Sole or primary 
diagnoses for the sixteen causes included in Fig. 5.) 


Figure 6 shows for the same sixteen diagnoses nursing days per 
1,000 population for private duty nursing care (within and outside 
of hospitals) with separation of graduate and practical days, and 
the number of nursing visits per 1,000 population. In terms of nurs- 
ing cases (Fig. 5) only delivery had a sizable rate for practical 
nurses, but in nursing days degenerative diseases, accidents, and 
several other diagnoses had relatively large rates for practical nurses. 
The difference is obviously due to the longer average days per case 
for practical nurses. 

The average days (practical and graduate) of nursing per case 
with a private nurse exceed the average visits per case with a visiting 
nurse in nine of the thirteen diagnoses with ten or more cases of 
both kinds of nursing (Fig. 7). The days per case with a private 
duty nurse range from 33.3 for degenerative diseases to 3.8 for ton- 
sillectomy. Visits per case with a visiting nurse range from 17.1 for 
major digestive diseases to 3.3 for minor respiratory diseases. 

Percentage of Cases with Nursing Service. Figure 8 and Table 2 
show for the same sixteen diagnoses the proportions of all cases 
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Fig. 7. Nursing days per case with a private duty nurse and nursing visits per 
case with a visiting nurse, for certain diagnoses—8,758 canvassed white families 
in eighteen States during twelve consecutive months, 1928-1931. (Sole or primary 
diagnoses for the sixteen causes included in Fig. 5.) 


with one or more days of private nursing with separation for grad- 
uate and practical, and with one or more visits by a nurse. At the 


top of the list in terms of private nursing is appendicitis with 31 
per cent of the cases with such a nurse but only 5 per cent with a 


Fig. 8. Percentage of cases of certain diagnoses that had graduate, practical, or 
visiting nurses—8,758 canvassed white families in eighteen States during twelve 
consecutive months, 1928-1931. (Sole or primary diagnoses for the sixteen causes 


included in Fig. 5.) 
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visiting nurse. Deliveries come second for private nurse, 25 per cent, 
but 41 per cent had a visiting nurse, including pre and postnatal 
care. For ten of the sixteen diagnoses the percentage was greater for 
visiting than for private duty nurse. Table 3 shows similar data in 
broad age groups. 

Of all illnesses among males 1.8 per cent had a full-time private 
nurse for one or more days, as compared with percentages for fe- 
males of 3.5 for all illnesses and 2.2 for all except female genital 
and puerperal diagnoses. Figure 9 shows by sex and for fourteen 
important diagnoses common to the two sexes the percentage of 
cases with a private nurse. The percentages with such a nurse were 
higher for females for nine diagnoses and higher for males for the 
other five causes. For visiting nursing thirteen of the same fourteen 
diagnoses had higher percentages with such a nurse for females 
than males, the only exception being tonsillectomy. Illness rates for 
given diagnoses are generally higher for females than males (14), 
and it appears that women are somewhat more likely than men to 
have a nurse of some kind for a given case; again it must be re- 

Fig. 9. Percentage of cases of certain diagnoses among males and females that 
had a private duty nurse—8,758 canvassed white families in eighteen States during 


twelve consecutive months, 1928-1931. (Sole, primary, and contributory diagnoses 
for the causes included in Fig. 5, except female genital and puerperal diagnoses.) 
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Table 3. Age variation in the percentage of illnesses* from certain diagnoses which had a nurse of 
the specified kind—8,758 canvassed white families in eighteen States during twelve consecutive months, 
1928-1931. (Sole, primary, and contributory diagnoses.) 















































AGE AGE 
ALL ALL 
Sanenaee Acrs*|Under| ©. | 15.4, |4Samd| Acus*| Under! 0 | 1. | asad 
s Over 5 Over 
PER CENT OF CASES! WITH FULL-TIME PER CENT OF CASES! WITH 
PRIVATE DUTY NURSE OF ANY KIND VISITING NURSE 
Tonsillectomy and Adenoidectomy 8.3 10.1 6.4 9.0 19.2 5.0 6.0 6.2 2.4 - 
Pneumonia, All Forms 20.3 | 14.6 | 19.0 | 27.6 | 31.0 98 | Its 7-1 | 10.3 95 
Minor Respiratory Diseases 7 8 7 1.4 1.5 2.1 1.8 1.0 10 
Other Respiratory Diseases 2.9 1.4 2.3 2.5 5.3 2.6 7.0 4.0 1.7 24 
Appendicitis 31.5 . 33-3 | 304 | 45-5 | 5.1 ‘ 24 | 5-5 | 136 
Minor Digestive Diseases 4 4 ae 4 1.0 1.9 3-4 6 1.6 10 
Other Digestive Diseases 7:3 9 3-5 7:7 11.7 2.5 5-5 — 2.1 28 
All Accidents 1.5 Ss 9 1.4 3-7 1.7 18 I. 1.5 27 
All Deliveries and Abortions® 24.8 of . 25.0 40.5 ™ = 404 | ° 
Female Genital Diseases 9.4 id os 9.2 | 12.4 43 . . 3.9 | 56 
Degenerative Diseases 8.0 1.9 2.5 5.0 11.5 40 1.9 5.9 3-3 4“ 
Communicable Diseases 1.7 8 1.2 49 6.5 4.0 3-5 4-4 40 23 
Ear and Mastoid Diseases 2.3 1.3 3.0 3-3 1.4 3.0 3.8 43 9 - 
Skin Diseases 8 4 4 9 1.2 3-4 7-4 45 1.1 24 
Tuberculosis. All Forms 5a _ 2.2 _ 33-5 ” 35.0 | 30.4 ° 
Mental and Nervous Diseases 3.6 1.7 — 2.8 8.2 40 5.2 9.5 2.8 eT ) 
NUMBER OF CASES WITH FULL-TIME NUMBER OF CASES WITH 
‘ PRIVATE DUTY NURSE OF ANY KIND VISITING NURSE 
Tonsillectomy and Adenoidectomy 70 1s 29 19 5 42 9 28 s - 
Pneumonia, All Forms 64 19 16 16 13 31 15 6 6 4 
Minor Respiratory Diseases 85 20 17 27 21 169 57 56 41 15 
Other Respiratory Diseases 27 I 4 13 9 25 5 7 9 4 
Appendicitis 111 I 28 72 10 18 _— 2 13 3 
Minor Digestive Diseases 10 3 a 3 4 46 27 3 12 4 
Other Digestive Diseases ss I 3 26 25 19 6 a 7 6 
All Accidents 43 2 8 17 15 50 7 14 18 " 
All Deliveries and Abortions 226 — — | 226 — | 360 _ — | ts 4 
Female Genital Diseases 59 —_ _ 47 11 27 2 _ 20 5 
Degenerative Diseases 114 I 3 26 84 $7 I 7 17 2 
Communicable Diseases 62 II 23 22 6 147 46 81 18 2 
Ear and Mastoid Diseases 21 4 9 7 I 27 12 13 2 - 
Skin Diseases 11 I 2 5 2 48 18 20 6 4 
Tuberculosis, All Forms 2 — _— 2 _— 61 3 2I 28 9 
Mental and Nervous Diseases 20 I — § II 22 3 7 8 4 






































2 Cases of illness include all reported in the periodic canvasses, both disabling and nondisabling. 
? All ages includes a few of unknown age. 


3 The number of deliveries was large enough for five-year groups from 20 to 44 years. The precentages with 


graduate nurse increased rather 


irregularly from 15 to 18 per cent in the ages from 20 to 40 years but was only 4 per cent at 40-44 years. The 
percentages for visiting nurse were about 42 at both 20-24 and 40-44 years, with a consistent decrease from 
to a minimum of 37 per cent at 30-34 years. 


* Less than twenty total cases (including none) and no percentage computed. 


regularly from 6 at 20-24 to 15 at 40-44 years; those 


those for practical nurse varied 











Nursing Service Among 9,000 Families 















rse of 

















































































































































































































onths, NURSING CASES NURSING DAYS OR VISITS. 
sor GRADUATE PRACTICAL VISITING GRADUATE PRACTICAL visiTs «100 
ALL OTHER ALL OTHER ALL OTHER ALL OTHER ALL OTHER ALL OTHER 
6.5 2 18.7 7S 6.0 124 
= erreraran PNEUMONIA 2.0 
aul vo} [EAR E MAST. 1] or fuasonnesn22| | “ao 4 v0 
Bat se a r T} 
| Be Seeeo eee ae | 
- 4.7 Or) eae ecm} —coente | CommeynrcABLE | MINOR DIG. 2.3 
tH oot |ceuss enema. ACCIDENTS PNEUMONIA 2.2 44 7 APPENDICITIS 2.7| +1 60 
3.6 - | TomsicLectowy| —aneat | oe | SKIN 2.8 
_ z aaa — PNEUMONIA 3.0 
—e SKIN 3.5 
- sok wen —_—— Na > ae 5.7 3.1 de 
9s as < pa ange, OG. eS 
19 auents MICABLE “i eo 
24 3 MINOR 48 
sor DIGESTIVE 10.7 TUBERCULOSIS : 5.7 bs Bad 
134 5 iad — NOR 27 
+e) RESPIRATORY 
28 ] ¥ MINOR j Comnmncanes 7.8 6.7 
63 
‘ E| “ee = 1" 
OCGENERATIVE 6.8 
54 ; e8 — 
at ol 13.7 seman =“ | 40 
22 9.6 ee 
= 10.0 36.8 
r ee ae 
30F ALL DELIVERIES 430 
ec ae 19.6 
ce) —_ 
20 420 
x 
ALL DELIVERIES 16.8 
oa ak 14.3 de 
4 
15 
. 676 CASES 272 CASES 1213 CASES 6269 DAYS 5088 DAYS 6155 VISITS 4 
s 
6 Fig. 10. Percentage of graduate, practical, and visiting nursing cases and days 
1 or visits that were due to each diagnosis— 8,758 canvassed white families in eighteen 
4 States during twelve consecutive months, 1928-1931. (Sole or primary diagnoses; 
5 each bar shows the 16 causes included in Fig. 5 except where less than 1.5 per cent.) 
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Nursing Case Load. The data on nursing care may be considered 
from the point of view of the distribution of the nurse’s case load 
in terms of the diagnoses of the patients served. Figure 10 shows 
these distributions in terms of cases and days for graduate and prac- 
from tical nursing and in terms of cases and visits for visiting nursing. 
Of the total cases with a full-time graduate nurse, 14 per cent 
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were deliveries, with appendicitis only slightly less. Of the practical 
nursing cases, 53 per cent were deliveries, with appendicitis sixth 
in the list with only 3 per cent. Maternity cases, including pre and 
postnatal care, accounted for 30 per cent of the visiting nursing 
cases. Minor respiratory diseases were second among practical nurs- 
ing cases, 11 per cent, and second among visiting cases with 14 per 
cent of the total visiting cases. 

Of the total graduate nursing days, 16 per cent were for the de- 
generative diseases with deliveries only slightly less. The same 
causes head the list for practical nursing days with 38 per cent for 
deliveries and 22 per cent for degenerative diseases“. Thus in days 
these two causes make up 60 per cent of the practical nurse’s load. 

Deliveries and degenerative diseases appear among the first five 
important causes of nursing according to nearly every measure of 
nursing set up in Figure 10; appendicitis and minor respiratory 
diseases (and their complications) appear among the first five 
causes according to most of the measures of nursing care; other 
causes are important in certain kinds of nursing but not in others. 

Distribution of Cases According to Nursing Days and Visits. 
Table 4 shows the distribution of cases according to the days (shifts) 
of care by a graduate and by a practical nurse; since some cases had 
both types of nurses, the column for all private duty nursing is not 
merely the sum of the frequencies for graduate and practical nurses 
but a new distribution of cases according to the total days of nurs- 
ing. The peculiar class intervals used are designed to put near the 
center of the group the round numbers that occur frequently in 
these reports; 7 and multiples of 7, 10, and 30 days occur with un- 
usual frequency because the data are given by family informants 
rather than copied from nursing records, and because at least prac- 
tical nurses are frequently hired by the week. In 12 per cent of the 
cases with a graduate nurse, the care was for only a single day (or 


% With the eight long cases (see footnote 11) included, degenerative diseases were 
responsible for 18.0 per cent of all graduate and 27.6 per cent of all practical days; de- 
liveries accounted for 14.1 per cent of graduate and 28.8 per cent of practical nursing days. 
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Table 4. Percentage distribution of private duty nursing cases* according to days of graduate and 
of practical nursing—8,758 canvassed white families in eighteen States during twelve consecutive 
months, 1928-1931. (Sole or primary diagnoses only.) 


1 Some cases had both a graduate and a practical nurse. All cases are classified according to days for each 
type of nurse regardless of days on the same case for the other type; in days for ‘‘any private duty nurse” 
the cases are classified according to total days for both graduate and practical nurses. 


night), as compared with 3 per cent for a practical nurse; 42 per 
cent of the graduate cases were for five days (shifts) or less, as com- 
pared with 16 per cent for practical nurses. 

Table 5 shows similar distributions for as many of the sixteen 
diagnoses as had twenty-five or more cases of sole diagnosis with 
a private duty nurse. The percentage of cases with a nurse and the 
mean days per case are shown for illnesses with sole diagnosis and 
for complicated cases, that is, those with two or more diagnoses. 
For all nine diagnoses the complicated cases had higher percentages 
with a nurse and more nursing days per case than the uncomppli- 
cated ones. 

Similar distributions of cases according to the number of nursing 
visits are shown in Table 6. Thirty-nine per cent of all illnesses with 
such a nurse had only one or two visits; for uncomplicated cases of 
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Table 5. Percentage distribution of private duty* nursing cases of certain diagnoses according to 
the number of nursing days—8,758 canvassed white families in eighteen States during twelve consecu- 
tive months, 1928-1931. 


1 Includes both graduate and practical nursing. 
2 Eight cases with 252 days or more of nursing care are excluded from the computation of mean days per 
case. See footnote 11 for details about these cases. 


communicable disease 71 per cent received only one or two visits. 


NuRSING FOR SURGICAL AND NonsuRGICAL CASES 


Of all illnesses reported in this study 2.8 per cent had a full-time 
private nurse for one or more days or nights either in or outside of 
a hospital ; 20.3 per cent of the hospital cases had such a nurse while 
in the hospital and 1.4 per cent of the nonhospital cases had a 
private nurse. Of the surgical hospital cases, 24 per cent had a private 
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Table 6. Percentage distribution of visiting nursing cases of certain diagnoses according to the 
number of nursing visits—8,758 canvassed white families in eighteen States during twelve consecutive 
months, 1928-1931. 


nurse while in the hospital, as compared with 15 per cent for 
nonsurgical hospital cases. These figures may be compared with 1.9 
per cent with a private nurse for surgical nonhospital cases and 1.4 
for nonsurgical nonhospital cases. 

Of all cases with a full-time private nurse, 52 per cent had a pri- 
vate nurse while in a hospital. Of all surgical cases with a private 
nurse, 95 per cent had a private nurse while in a hospital, as com- 
pared with 24 per cent for all nonsurgical cases with a private nurse. 

Of the total cases with a full-time private nurse, 40 per cent were 
surgical; these surgical cases account for 37 per cent of the days 
(shifts) of private duty nursing, exclusive of the eight long cases 
previously discussed. Of the hospital cases with a private nurse 
while in the hospital, 72 per cent were surgical, but of the non- 
hospital cases with a private nurse only 4 per cent were surgical. 
These various figures indicate a considerable concentration of pri- 
vate duty nursing service in hospitals, particularly on hospital surgi- 
cal cases. 
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Visiting nursing service is somewhat less concentrated on hospital 
and surgical cases. Of all illnesses reported in this study 3.7 per cent 
had one or more visits from a nurse; 10.9 per cent of the hospital 
cases and 3.1 per cent of the nonhospital cases had such nursing 
service. Of the surgical hospital cases 5.9 per cent had a visiting 
nurse either before or after the period of hospitalization, as com- 
pared with 18.9 per cent for nonsurgical hospital cases. These fig- 
ures may be compared with 3.4 per cent with a visiting nurse for 
surgical nonhospital cases and 3.1 per cent for nonsurgical non- 
hospital cases. 

Of all cases with a visiting nurse, 21 per cent were hospital cases. 
Of the surgical cases with a visiting nurse, 71 per cent were hospital 
cases, as compared with 16 per cent for nonsurgical cases with such 
a nurse. 

Of all cases with a visiting nurse, 10 per cent were surgical and 
go per cent nonsurgical; of the hospital cases with a visiting nurse 
before or after the period of hospitalization, 33 per cent were surgi- 
cal and of the nonhospital cases with such a nurse 4 per cent were 
surgical. 


Fig. 11. Percentage of surgical and of nonsurgical cases of certain diagnoses that 
had a private duty nurse—8,758 canvassed white families in eighteen States dur- 
ing twelve consecutive months, 1928-1931. (Sole, primary, and contributory diag- 
noses for as many of the sixteen causes included in Fig. 5 as had fifty or more of 
either surgical or nonsurgical cases and 3.0 per cent or more with a nurse for 
either category.) 
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Figure 11 compares for important diagnoses the percentage of 
surgical and nonsurgical cases with a full-time private nurse for 
one or more days. Of the twelve diagnoses, nine had enough of both 
surgical and nonsurgical cases to use as a basis for percentages; of 
these nine diagnoses, eight had definitely higher percentages of 
surgical than of nonsurgical cases with a private nurse. Appendi- 
citis is at the top of the list with a private nurse for 51 per cent of 
the surgical cases and 3 per cent of the nonsurgical. The excesses for 
surgical cases were extremely large for nearly every diagnosis. De- 
liveries, pneumonia, and degenerative diseases were the only diag- 
noses which had considerable percentages of nonsurgical cases with 
a private nurse. 


SUMMARY 


Data on the frequency of illness and nursing care were recorded 
for a twelve-month period between 1928 and 1931 by periodic can- 
vasses of 8,758 white families in 130 localities in eighteen States. 
The surveyed families include representation from nearly all geo- 
graphic sections, from rural, urban, and metropolitan areas, from 
all income classes and of both native and foreign-born persons. 
Visits were made at intervals of two to four months. Illnesses caus- 
ing symptoms for one day or longer were recorded, together with 
the number of cases with a private duty or visiting nurse and the 
days and visits within the study year. 

Of all illnesses 11.2 per cent had some nursing service. In about 
half of the cases with nursing service, the nursing was done by the 
general duty hospital nurse as a part of the hospital care; 2.1 per 
cent had a full-time private duty graduate nurse, 0.7 per cent a 
practical nurse and 2.7 per cent had a visiting nurse only. Of all 
cases 3.7 per cent had a visiting nurse alone or with some other type 
of nursing, 0.8 per cent had a practical nurse alone or with a gradu- 
ate nurse, and 1.2 per cent had some additional domestic help be- 
cause of the illness. 
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Of the bed cases 5 per cent had a full-time private nurse and 20 
per cent of the hospital cases had such a nurse while in the hospital, 
but only 1.4 per cent of the nonhospital cases had a private nurse. 
Of the illnesses with a graduate private nurse 70 per cent had such 
a nurse while in a hospital and of all graduate nursing days and 
nights (shifts) 63 per cent were rendered in hospitals. Of all hos- 
pital cases 10.9 per cent had a visiting nurse before or after the 
period spent in the hospital, but only 3.1 per cent of the nonhospital 
cases had such a nurse. 

Of all surgical cases 15 per cent had a full-time private nurse as 
compared with 2 per cent for nonsurgical cases. Of the surgical 
hospital cases 24 per cent had a private duty nurse while in the 
hospital, as compared with 15 per cent for nonsurgical hospital 
cases. Neither surgical nor nonsurgical nonhospital cases had much 
nursing, 1.9 and 1.4 per cent respectively. Surgical cases of appendi- 
citis had the highest proportion with a private nurse (51 per cent) 
with other abdominal operations (major digestive) a close second 
(46 per cent). Surgical cases rather consistently had much more 
nursing than nonsurgical cases of the same diagnosis. 

Graduate private nursing amounted to 19.4 cases and 248 days, 
and practical nursing to 8.6 cases and 189 days per 1,000 population 
under observation. Visiting nursing amounted to 30.8 cases and 230 
visits per 1,000 population. Aside from a very large excess in the 
childbearing ages for both private duty and visiting nursing cases 
and also for nursing days and visits, nursing rates tend to rise with 
age after 15 and particularly after 45 years. Although there is some- 
what more nursing under 5 years than in adolescence, the excess is 
not striking. 

In terms of all kinds of nursing, delivery with live birth (includ- 
ing pre and postnatal care) had a higher percentage of cases with a 
nurse than any other diagnosis (86 per cent). Approximately one- 
sixth of this nursing was done by a graduate private nurse, one-sixth 
by a practical private nurse, one-third by the general duty hospital 
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nurse, and one-third by a visiting nurse. In all private duty nursing 
delivery was fifth in the percentage with such a nurse (27 per cent). 
The diagnoses with higher percentages with a private duty nurse 
were cancer (35 per cent), appendicitis (32), mastoid diseases (29), 
and salpingitis and female genital tumors (27 per cent). The diag- 
noses with the highest percentages of cases with a visiting nurse 
were delivery (47 per cent), respiratory tuberculosis (40), small- 
pox vaccinations (21), complications of pregnancy and childbirth 
(17), and congenital malformations and diseases of early infancy 
(13 per cent). 

Females had more cases with a private nurse and more days of 
nursing per 1,000 population than was true of males. Females also 
had a higher percentage of their illnesses attended by a full-time 
private nurse; these statements are true even when female genital 
and puerperal diagnoses are eliminated. The excess in visiting nurs- 
ing for females over males was considerably greater than for private 
duty nursing. These excesses in nursing for females, particularly 
visiting nursing, are rather consistently true for the various diag- 
noses for which nursing care was frequent. 
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THE AGE-SEX COMPOSITION OF THE POPU- 
LATION RESULTING FROM NATALITY 
AND MORTALITY CONDITIONS 


J. YERusHALMY® 


HEN society began to count and record births and 
deaths, two interesting facts began to emerge about 
, V the two sexes. The first is that the sex distribution at 
birth is not equal; more boys than girls are born every year. The 
second is that the female, considered “the weaker sex,” is able to 
withstand the forces of mortality better than the male; the death 
rates at practically all ages are higher for males than for females. 
That these facts were entirely unexpected may be judged from the 
following remark made by John Graunt in 1676 relative to the bills 
of mortality: “Nor could I ever yet learn (from the many I have 
asked and those not of the least Sagacity) to what purpose the dis- 
tinction between Males and Females is inserted, or at all taken 
notice of P” (1; p. 18). 

Each of these two facts has an interest of its own. Studies of the 
unequal distribution of the sexes at birth are closely related to the 
problem of sex determination. From investigations on the differen- 
tial mortality by sex, it is hoped to gain a better insight into the 
environmental and congenital manifestations of many illnesses. 
However, it would appear that much may be gained if the differ- 
ential mortality by sex and the differences in the sex ratio at birth 
are studied together. A clearer picture of the age and sex composi- 
tion of the population may be obtained if all the known facts about 
both the natality and mortality conditions are considered. 

The quantitative aspects of the future population of the United 
States depend at present almost entirely on the natural processes of 

*From the Division of Statistical Research, Children’s Bureau, United States Department 


of Labor. Grateful acknowledgment is made to Helen R. Robinson for her assistance in 
computations and analysis. 
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birth and death, since only a negligible part of the growth of the 
population is due to immigration. The ultimate age-sex composi- 
tion of the population will depend largely on the ratio of the sexes 
at birth and on the age-specific mortality rates of the two sexes.’ It 
is, therefore, of interest to inquire how those factors will affect the 
age-sex composition of the population. What will be the resulting 
ratio of the sexes at each age? How long will it take for the differ- 
ential mortality by sex to exhaust the numerical superiority of the 
males at birth ? How large will be the numerical superiority of the 
females at various ages after the 50-50 mark is reached ? What is the 
form of the sex-ratio curve by age? How does that theoretical curve 
compare with the actual curve obtained from the census of popu- 
lation? 

The social implications of the age-sex distribution of the popula- 
tion are numerous. Men still are the main producers of goods. Men, 
during the occupationally active ages, not only support their fami- 
lies during their lifetime, but have the added responsibility of pro- 
viding, through savings and insurance, for those parts of the popu- 
lation who survive them. The age-sex composition of the population 
is vital for old-age and survivors’ insurance plans. It is an im- 
portant consideration in the problems of marriage, widowhood, 
and orphanhood. The curve of sex ratios by age is also of interest 
in the evaluation of the differential mortality by sex. The factors 
that may enter into this selective mortality may be partly biological 
and partly due to the extra hazards to the male which are mainly 
the result of his occupational activities. The female, on the other 
hand, is exposed to the extra risk which is associated with child- 
bearing. The period of childbearing coincides with the occupa- 
tionally most active period of the male. Study of the form of the 
age-sex curve before, during, and after the childbearing period may 


therefore throw additional light on the extent of the influences 


*It should be noted that the ultimate age composition of the population depends also 
on the age-specific fertility rates, whereas the ratio of the sexes at each age depends only 
on the sex ratio at birth and on the age-specific mortality rates of the two sexes. 
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which these extra risks have on the mortality of the two sexes. 

The theoretical age-sex distribution of the population which re- 
sults from the natality and mortality conditions operating on the 
population in a given year may be obtained by applying, to an arbi- 
trary number of live births, the known sex ratio at birth and the 
age-specific death rates for the two sexes. For example, if 51.5 per 
cent of the births in a locality are male, among 100,000 infants born 
alive at the same time, there would be 51,500 males and 48,500 
females. The survivors at each age for these two groups may be 
determined by applying to the 51,500 males the survival rates (1,) 
of the life table for males and to the 48,500 females the survival rates 
of the life table for females. At each age of life the resulting number 
of surviving males and females is thus obtained and the sex ratio at 
each age may then be determined. 

That procedure furnishes as a by-product all the elements neces- 
sary for the construction of what might be termed a “sex-adjusted 
life table.” The addition at each age of life of the survivors among 
the males and among the females furnishes the number of survivors 
out of the original cohort of 100,000 infants born alive. That is the 
survivors column (1,) for a life table for 100,000 infants distributed 
by sex according to actual experience. From that column all the 
other functions of the life table may be obtained. The sex-adjusted 
life table, which in effect is a method of standardizing life tables 
for sex, may have a number of applications. For example, when 
the life-table functions are used as a basis for estimating the future 
population, they have to be standardized for sex.’ Again, if the life- 
table functions replace the crude death rate and birth rate as vital 
indexes of the population, there may be occasions when it would 
be desirable to have a single index for both sexes." 

* Although he does not state it specifically, Karpinos (2) apparently used a sex-adjusted 
life table in his interesting paper on Stabilized Method of Forecasting Population. This 


can be seen from Table 1 of his paper where the age distribution of life-table population 
is given. (See age distribution for r=0.0). 


“Karpinos (2) gives such functions in Table 2. 
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In such considerations as change of the index over a period of 
time, comparisons between localities, correlations with sanitary 
and other factors, it may be simpler to deal with one index. The 
sex-adjusted life table would furnish the most logical way of com- 
bining the life tables for the two sexes, since it represents the age- 
sex distribution which results from the natural forces operating on 
the population and it more nearly corresponds to actual experience 
than any other combination of the two life tables. 

It is the object of this paper to determine and discuss the sex 
distribution of the population at each age, which results from 
natality and mortality conditions operating on the population of 
the United States in 1930 and to construct a sex-adjusted life table. 


THE RATIO OF THE SEXES AT EacH AGE 


The ultimate sex distribution at each age resulting from the sex 
ratio at birth and the age-sex-specific mortality rates will first be 
determined for the white population in continental United States 
for the year 1930. During the three-year period 1929-1931, 51.423 
per cent of all white live births were male. Consequently, of 100,000 
infants born alive in 1930, it may be assumed that 51,423 were males 
and 48,577 females. These are the first figures entered in columns 
2 and 5 of Appendix Table A. The remaining figures in column 2 
of this table present the survivors of the 51,423 males at the begin- 
ning of each year of life. These were obtained by applying the 
survival rates (1,) as given by the Life Table of the Bureau of the 
Census. (3) Similarly in column, 5 the number of survivors at the 
beginning of each year of age of the 48,577 females was obtained 
by applying the survival rates for females. From columns 2 and 5 
all the other columns of the table were obtained. The remaining 
columns of the table have the following meanings: 

Column 3 presents the number of males dying during each year 
of age (d,). Column 6 presents similar figures for females. The 
figures in column 4 represent the number of years lived by the 
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cohort of males in each year of age (L,), and column 7, corres- 
ponding figures for females. These last columns represent also the 
numbers of males and females alive during each year of age. 

Comparison of columns 2 and 5 shows that there are more males 
than females at each year of life through age 50. Beginning with 
age 51 and continuing through the remainder of the life span, there 
are more females than males. 

The masculinity rate’ at each year of age is presented graphically 
in Figure 1 which shows the proportion of males alive during each 
year of life (column 4) out of the total survivors during the corres- 
ponding year of life (column 4 plus column 7). 

It will be noted that the masculinity rates by age present a con- 
tinuously decreasing curve. The rate starts at around 51.148 per 
cent during the first year of life and falls to as low as 36.364 per 
cent at age 100. The decrease is relatively small up to about age 36 
at which age it becomes much more rapid. The curve intersects the 
50 per cent line at age 50, indicating that there would be more males 
for each year of life up to that age and fewer males than females 
after that age. 

The form of the curve is of considerable interest. Beginning with 
age 1 to about age 36, it is very nearly a straight line. From age 36 
on it curves rapidly downward but in a very regular fashion. A 
priori one would expect a hump in the curve at the childbearing 
period, since it is during this period that the females are exposed 
to extra risks, and in fact, as will be seen later, such a hump does 
exist in the curve for Negroes and for whites during earlier periods. 
It is possible, however, that although a sharp decrease in the ma- 
ternal mortality rate has not been noted until 1937, the improve- 


5 Masculinity rate is used in this paper to denote the ratio of males to the total popula- 
tion. The sex-ratio, as commonly used, denotes the number of males per 1,000 females. 
The former has many statistical advantages and will therefore be used in most cases. It 
was also thought more desirable to base the masculinity rates on Lx rather than on lx 
because it is this figure that is more nearly comparable to census figures. The rates based 
on Ix, on the other hand, have the advantage that they are more clearly comparable to the 
usual masculinity rate “at birth.” 
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Fig. 1. Masculinity rate, by age, of survivors of 100,000 white infants, according 
to sex-adjusted life table: Continental United States, 1929-1931. 


ment as reflected by the general mortality rate of mothers began 
much earlier. As a rough approximation, it appears from this curve 
that the extra hazard to which women are exposed during the 
most fertile period of their lives is counterbalanced by the extra risk 
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to which males are exposed as a result of their entrance into the oc- 
cupationally active period. It may be tempting to try to estimate the 
extra risk which is due to childbearing on the basis of this curve. 
For example, it may be reasoned that, if it were not for that extra 
risk, the straight part of the masculinity curve would end not at 
age 36, as is shown in the figure, but at approximately age 20. Con- 
sequently an estimate of that risk may be obtained by drawing a 
parallel curve beginning at age 20. Although this method is obvi- 
ously much too crude, it may nevertheless serve as a suggestive sup- 
plement to a more detailed and comprehensive study. 

It is interesting to note the cumulative effect of the sexually 
selective mortality upon the distribution of the sexes. Although 
originally considerably more males than females entered the co- 
hort, the higher death rates of the males at practically all ages not 
only resulted in the exhaustion of the numerical superiority of the 
males at birth but also was responsible for the fact that at the end 
of the life span there remain nearly two females for every male 
alive. In the ultimate population (stationary) resulting from the 
natality and mortality conditions existing in 1930 only 46 per cent 
of the persons aged 65 and over will be males, or there will be 117 
females aged 65 and over for every 100 males of the same ages. Less 
than 48 per cent of the persons aged 50 and over will be male or — 
there will be 109 females for every 100 males of these ages. 

When the life span is divided into three main intervals in rela- 
tion to the childbearing period the reduction in the masculinity 
rate is particularly noticed in the post-childbearing period. Thus, 
the masculinity rate for all persons under 15 years of age is 51.005, 
for persons 15-44 it is 50.736, and for all persons 45 years of age anid 
over the masculinity rate is 48.341. For every 100 females in the 
corresponding age groups there are 104 males under 15, 103 males 
15-44, and only 94 males 45 years of age and over. 

The masculinity rate of the total population (all ages) will be 
very nearly 50 per cent (49.968 per cent). This fact is of some inter- 





44 The Milbank Memorial Fund Quarterly 


est because the total number of males and females of all ages (the 
accumulation of L,) also represents the total number of years of 
life lived by all the males and all the females entering into the 
original cohort. This number of years of life was found to be 
3,040,145 for males and 3,044,085 for females. In other words, the 
aggregate of males will live nearly the same number of years as 
the aggregate of females. 


Mascutinity Rates Basep ON THE LiFE TABLEs OF 1920 
AND OF 1930-1939 


It would be desirable to follow the variation with time of the 
curve of masculinity rates by age, in order to determine whether, 
during a relatively long period of time, any radical changes in the 
form of the curve occur. Unfortunately the registration of births 
and deaths has not been complete during a long enough period in 
a sufficiently large number of States to make that possible, so that 
life tables for comparable groups of the population are not available. 


That some changes may have occurred with passage of time is 
indicated in Figure 2 which presents the curves of masculinity rates 
by age for the years 1919-1921 (Registration States of 1920) and for 
the period 1930-1939 based on the preliminary life tables for that 
period issued by the Bureau of the Census (4). It will be noted that 
although the general outlines (up to age go)° of these curves are 
very similar to those of the one for 1930 there are a number of 
differences between the curve for 1920 and those for 1930 and for 
1930-1939. Most striking is the hump that appears in the curve for 
1920 beginning shortly after age 20 and ending around age 45 (the 
childbearing period), whereas in the curves for 1930 and for 1930- 
1939 the straight line continues through age 36. 

That the hump in the 1920 curve is probably due to a relatively 
high mortality of females aged 20-45, in that year, is substantiated 


* No great significance can be attached to the change in the outline of the 1920 curve 
which occurs after age 93. The rise at the end of this curve is probably a result of inaccurate 
registration and enumeration at the oldest ages. 





The Age-Sex Composition of the Population 





52- 


50- ~sne-1919 -1921 


I 
| 
I 
| 
J 
I 
! 
! 
t 
iY 
/ 
! 


J 
1930 ~ 1939 


Mares Per 100 Persons Ative During YEAR oF AGE 








10 20 30. 40 5° 60 70 60 90 , 100 110 
AGe IN YEARS 











Fig. 2. Masculinity rate, by age, of survivors of 100,000 white infants, accord- 
ing to sex-adjusted life tables: Death Registration States of 1920 for 1919-1921 and 
Continental United States for 1930-1939. 


by the findings of Wiehl (5). She shows that the reduction in the 
mortality between 1922 and 1934 was more rapid for females dur- 
ing the childbearing ages than for males of similar ages. In other 
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words, it will appear from these curves that although in the years 
following 1930 the extra risk to the female during the childbearing 
period was of a magnitude sufficient to balance the extra risk to 
the male, associated with his entrance into the occupationally active 
period; in 1920 the risk to the female during this age period was of 
a relatively larger magnitude. Another difference between the 
curves for 1920 and the subsequent curves is that in the former year 
the curve intersects the 50 per cent line after age 60 whereas in both 
the latter curves there are as many surviving males as females at 
age 50. This again is primarily due to the hump during the child- 
bearing period. It is also of interest to note that toward the end of 
the life span the proportion of survivors who were males decreased 
continuously with the passage of time. Hence, of the survivors to 
age 90, according to the 1920 life table, 44.659 per cent will be male, 
but the corresponding figure from the 1930 life table is 40.146, and 
from the 1930-1939 life table only 38.393. That fact is of interest and 
demonstrates that the difference between the mortality of males 
and females increased in the last two decades; in other words, in 


1920 the mortality rate of the females was closer to that of the males 
than were the rates in 1940. This result agrees with that of Wiehl 
(5). It would be of interest to see whether this fanning out of the 
mortality rates of the two sexes continues in future years. 


Mascu.inity Rates ror NEGROES 


Figure 3 presents, by age, the curve of the masculinity rate for 
Negroes for 1930. As is known, the sex ratio at birth for Negroes 
is considerably lower than that for whites. During the period 1929 
1931 the Negro masculinity rate at birth was 50.818 compared to a 
rate of 51.423 for whites. It is primarily for that reason that the 
Negro masculinity rate curve intersects the 50 per cent line at age 
36 as compared with age 50 for whites. It will be noted that the 


* Age 90, rather than the oldest age in the life table, is used here because mortality 
rates by sex in the later years are not reliable. 
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_ Fig. 3. Masculinity rate, by age, of survivors of 100,000 Negro infants, accord- 
ing to sex-adjusted life table: Continental United States, 1929-1931. 


curve for Negroes is not as regular nor does it fall as rapidly (up to 
age 70) as that for the whites. 

The curve for Negroes exhibits two humps—one beginning at 
age 15 and ending at age 30 which is probably due to the relatively 











48 The Milbank Memorial Fund Quarterly 


high extra risk associated with childbearing among Negro women. 
The other hump, which begins after age 50 and ends around age 
70, may not be explained easily. It may be due to faulty registration 
of deaths or unreliable population figures. In fact, the curve for 
Negroes based on the 1920 life table (for the Registration States of 
1920) is most irregular. It rises continuously beginning with age 3 
to a maximum masculinity rate of 53.445 at age 71. It is very un- 
likely that such a situation actually existed since it would indicate 
that throughout life the mortality among the females was very 
much higher than that among the males. It is more probable that 
the life table for Negroes for 1920 was deficient in many respects. 


Tue RELATIVE MorTALITY OF THE SEXES 


Starting with a given masculinity rate at birth the form of the 
masculinity curve by age depends entirely on the ratio of the mor- 
tality rates of the two sexes at each age. This ratio is not constant 
throughout life but exhibits a triple peak curve, as may be seen 
from Figure 4, which presents the ratio of the life-table mortality 
rates of white males to those of white females by age for 1930. 

The first peak is in the first year of life, the second around 
puberty, and the third at middle age. In the first year of life the 
mortality of males is more than 25 per cent higher than that of 
females. The ratio of the mortality rate among males to that among 
females decreases sharply and at age 3 the mortality among boys is 
only 10 per cent higher than that among girls. Beginning at age 4 
the ratio increases sharply up to age 12, when the mortality among 
males is higher than that among females by one-third, but a sharp 
decrease brings the ratio again to low levels at the ages of 20 to 30. 
Between. the ages of 30 and 50 the ratios increase to a peak around 
age 50 and thereafter decrease. It is noteworthy that the curve re- 
mains above the 1.00 mark to age 100. In other words, at all ages 
up to the end of the life span the mortality among the males is 
higher than that among the females. 
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Fig. 4. Ratio of life table mortality rate (qx) of white males to that of white 
females at each year of age: Continental United States, 1929-1931. 


MascuLINnity RATES OF THE ENUMERATED POPULATION 


The curves of masculinity rates by age described above may be 
considered theoretical, in the sense that they represent the ratio of 
the sexes in a theoretical population resulting from mortality con- 
ditions which were operating in one specific year. The various age 
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groups comprising any actual population were subjected through- 
out their previous lives to constantly changing mortality rates. Con- 
sequently, the age-sex composition of any actual population could 
not be expected to be identical with that of the theoretical popula- 
tion. Moreover, when the population of a given country is consid- 
ered, the eventual sex composition at each age may also be greatly 
influenced by emigration and immigration since there is a sex dif- 
ferential in both. It should, however, be possible to eliminate the 
factor of migration by considering only the native population. In 
this country where emigration throughout the years has been of 
negligible proportions, the age-sex composition of the native popu- 
lation is affected only by the natural processes of birth and death. 
Although this population has been subjected in previous years to 
changing mortality rates it may nevertheless be expected that, at 
least in general form, its age-sex composition should not differ 
greatly from that described by the theoretical curves, since the 
higher mortality rate among the males is not a new phenomenon 
but appears in all recorded vital statistics. In fact, the curves of 
masculinity rates by age based on “generation” life tables are simi- 
lar in form to those based on ordinary life tables. “Generation” life 
tables have recently been constructed by Dublin and Spiegelman 
(6). In these tables a generation of people born in a given year is 
traced on the basis of the mortality actually experienced from birth 
until 1930-1932, and on the basis of the 1930-1932 mortality rates 
until the entire group is accounted for by death. These life tables, 
therefore, attempt to reconstruct the previous vital history of a 
large part of the present population. 

Dublin and Spiegelman have constructed “generation” life tables 
for England and Wales for various time periods beginning with 
1876, for Massachusetts beginning with 1890, and for the white 
population of the original Death Registration States beginning with 
1901. From these tables it was possible to construct curves of mascu- 
linity rates by age based on “generation” life tables and on life tables 
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which were current at the year of birth of the generation. It was 
found that in every case the forms of the curves were similar except 
that the curves based on “generation” life tables were generally 
steeper than those based on current life tables. This is in agreement 
with the observation made above that the mortality rates among 
the females were closer to those among the males in the past than 
they are today. 

Allowing, therefore, for occasional fluctuations, the age-sex com- 
position of the enumerated native population should be similar to 
that of the theoretical population described above. Actually, mascu- 
linity rates obtained from census figures differ markedly from the 
theoretical curves, as may be seen from Table 1 and Figure 5, which 


Table 1. Sex distribution and masculinity rates of the enumerated native-white 
population by five-year age periods: Continental United States, 1930. 
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Fig. 5. Masculinity rate of the enumerated native-white population, by five-year 
age periods: Continental United States, 1930. 


present masculinity rates in five-year age groups for the native 
white population of the United States as enumerated in the 1930 


census. 
The masculinity rate of the enumerated population starts with 
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50.927 for the first year of life, decreases sharply thereafter, and 
intersects the 50 per cent line at age 18. It falls to a low point of 
49.373 at ages 20-24 and then rises, intersecting the 50 per cent line 
again at age 36. It continues to rise to a peak of 51.174 at ages 55-59 
and from that point it falls abruptly to a low value of 36.339 at 
ages 95-99. 

It is the relatively large jump of the masculinity rate at middle 
age which is difficult to explain; particularly since it rises even 
above the masculinity rate at birth. It is very unlikely that this curve 
portrays accurately the age-sex composition of the actual popula- 
tion. Two possible factors may have produced a population with 
the age-sex composition as given by the census figures. Either the 
ratios of the sexes at birth in previous years were very much higher 
than at present or the mortality rates among the females were in 
the past higher than those among the males. This higher mortality 
among the females may have operated either through a relatively 
long period of time or it may have been a phenomenon lasting a 
short period of time, such as a widespread epidemic which attacked 
the females more seriously than the males. The known facts do not 
support either of these above two hypotheses. The variations in the 
sex ratio at birth are at most very slight and do not indicate that it 
was very much higher 50 or 60 years ago than at present. As to the 
differential mortality by sex, it is true that in previous years the 
differences between the mortality rates among males and females 
were smaller than they are today. However, the “generation” life 
tables of Dublin and Spiegelman (6) show clearly that a differ- 
ence in mortality between the two sexes did exist and this differ- 
ence was always in favor of the females. The influenza epidemic of 
1918, which is the only major catastrophe in this country that 
should be considered in this connection, was not selective for fe- 
males and consequently could not have produced this increase in 
the proportion of middle-aged males. 

A further indication that the age-sex composition of the actual 
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population is not accurately portrayed by the census figures is ob- 
tained from the distribution of the masculinity rates by age of the 
deaths occurring in the actual population. For, if the age-sex com- 
position of the native population is really different from that of the 
theoretical population, it would be reasonable to expect a similar 
difference in the deaths of the two populations. However Figure 6, 
which presents the masculinity rates by five-year age groups of the 
actual deaths of the native-white population in 1930 and corres- 
ponding figures for the theoretical population, shows that they are 
similar in form. Both curves are triple-peaked, with the peaks oc- 
curring at practically the same ages. The actual values of the 
masculinity rates are also sufficiently close for the two curves to 
suggest that the distribution of the sexes in the populations in which 
these deaths occurred could not be so different as was found. 

It may therefore be concluded that although natality and mor- 
tality conditions existing in the past may have had some influence 
in producing an age-sex distribution of the enumerated population 
which is different from that of the theoretical population, this in- 
fluence is slight and a complete explanation of the form of the 
actual curve lies in other extraneous factors. These factors probably 
ate related to faulty enumeration and may comprise any one or a 
combination of the following three: (a) Inaccuracies in the state- 
ment of nativity, that is, it is possible that there is a sex difference in 
the accuracy of statement of nativity; (b) sex differences in the 
completeness of enumeration at various ages; or (c) sex differ- 
ences in the misstatement of age at enumeration. 

Smith and Hitt (7) believe that the entire difference between the 
actual and theoretical curves is due to misstatement of women’s 
ages. In fact, they use the deviation in the masculinity rates between 
the observed and the theoretical curves as a means of estimating at 
each age period the proportion of women who presumably mis- 
stated their ages. However, it seems very unlikely that misstatement 
of women’s ages is responsible for the entire distortion, or even for 
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Fig. 6. Masculinity rate, by five-year age periods of native-white persons who 
died. Actual—United States death registration area, 1930. Theoretical—according 
to sex-adjusted life table: Continental United States, 1929-1931. 
the major part of the distortion, in the curve of masculinity rates 
by age. In the first place, a considerable amount of the error intro- 
duced by misstatement of age is of a compensatory nature. In other 
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words, although it is true that the enumerated female population 
of age A is deficient because a certain number of them who should 
be in this age group are counted in lower age groups, this error will 
be compensated for, in a large measure, by a number of women 
who were enumerated as of age A but actually belong in higher age 
groups. If the explanation of Smith and Hitt is to be accepted, there 
must be in the population a large number of women around age 50 
who are recorded as under 30. Moreover, even if the entire distor- 
tion of the curve is due to misstatement of age, the method used 
by Smith and Hitt to estimate the proportion of women who mis- 
stated their ages can be accepted only if the theoretical curve is based 
on a “generation” life table. 

The most serious defect in the method, however, is the assump- 
tion that misstatement of age is limited entirely to females and 
that males do not engage in large-scale misstatement of age. Smith 
and Hitt conclude that such is the case from the fact that when 
the numbers of native males and females aged 5-9, 10-14, and 15-19 
in 1920 are compared with the numbers aged 15-19, 20-24, and 25-29 
in 1930, “... the decrease experienced by the female groups during 
this period was insignificant relative to that occurring among the 
corresponding males.”* However, a continuation of this process 
for older age groups reveals a relatively large distortion among 
the males as well. For example, when the number of native males 
aged 25-29 in 1920 is compared with the number of native males 
aged 35-39 in 1930, there is a decrease of only 0.7 per cent in the 
ten-year period, whereas the decrease for the younger age group 
(ages 20-24 in 1920 and 30-34 in 1930) is 4.3 per cent. Furthermore, 
there is direct evidence that males are as likely to misstate their 
ages as are females. Densen, in a study on the accuracy of statements 
of age on census records, traced over 25,000 individuals in two 
censuses and nearly 3,000 individuals through three censuses. He 
studied the errors in the reporting of age by relating the reported 


® Op. cit., p. 101. 
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age of an individual at one census to the same individual’s age as 
reported at a later census. He concludes that “Even when broken 
down by age, the distributions of differences for males and females 
fail to show any consistent divergence from each other.” (8; p. 18). 
It appears, therefore, that while misstatement of ages unquestion- 
ably plays a part in producing the unnatural form of the masculin- 
ity curve of the actual population, it is probably not the only factor. 

To what extent other factors such as the misstatement of nativity 
or the sex differential in underenumeration at different age levels 
contribute to the distortion of the age-sex composition of the enu- 
merated population would be difficult to measure. In the case of 
nativity an attempt was made to eliminate that factor by consider- 
ing only the native population of native parentage. It was found, 
however, that, in this case as well, there is a considerable increase in 
the masculinity rate at the middle ages. The entire problem must 
be left to students of enumeration who may have opportunities for 
more direct investigations. Suffice it here to state that the problem 
is of considerable importance, primarily in its effects on such vital 
indexes as fertility and mortality rates. 

Tue Sex-Apyjustep Lire TABLE 

The use of the crude death rate as a vital index of the population 
is becoming increasingly undesirable and misleading. The popula- 
tion of the United States, as is known, is aging and it may be ex- 
pected that before long the crude death rate will begin to rise even 
if the death rates at each age continue to decline. It is therefore 
important to find a satisfactory substitute for the crude death rate. 
The tendency in the last few years has been to employ the life- 
table functions as the most natural vital indexes of the health of 
the population. With the recent development by Reed and Merrell 
(9) of a relatively easy method for constructing abridged life tables 
it may be expected that health departments will begin to use the 
life-table functions more effectively. 

The transition from the use of crude death rates to that of life- 
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table functions presents the difficulty that the crude death rate in 
the past has been used as a single index for the two sexes, while 
life tables are always constructed specific for sex. This separation of 
the life-table functions by sex has unquestionable merit because of 
the large differences in the mortality experiences of the two sexes, 
and it is not implied here that it should be discontinued. There may, 
however, be occasions when it would be desirable to use, in addition 
to the sex-specific life tables, a table which combines the experiences 
of the two sexes. This may particularly be the case in the period of 
transition from the crude death rate to the life table since the public 
has become familiar with the use of a single index. If such a com- 
bined life table (for the two sexes) should be found to be useful it 
would appear that the most natural method of standardizing the 
life tables for sex is to use the sex-adjusted life tables as described 
above. Such a life table would then have the following meaning: 
Starting with 100,000 infants born alive and distributed by sex ac- 
cording to actual experience (that is, according to the known sex 
ratio at birth), the number of survivors among the males and 
among the females are determined from the respective sex-specific 
life tables. Consequently, survivors among the original cohort at 
each age period as well as all the other life-table functions may be 
determined. The construction of sex-adjusted life tables, when the 
sex-specific life tables are known, is relatively simple. 

A sex-adjusted life table based on the natality and mortality con- 
ditions operating on the white population of the United States in 
1930 is presented in Appendix Table B. Column 2 gives the number 
of survivors of the original cohort to each year of age and was 
obtained by adding columns 2 and 5 of Appendix Table A. This 
column is sufficient for the construction of all the remaining col- 
umns. Thus, column 3, which gives the number dying during each 
year of age is obtained by subtracting the consecutive correspond- 
ing figures in column 2. The remaining columns are obtained from 
columns 2 and 3 by the usual method. 
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SUMMARY 


The purpose of this paper is to present for each year of age the 
distribution of the sexes, which results from the ratio of the sexes 
at birth and the age-sex-specific mortality rates. The masculinity 
rates by age for the white population based on 1930 life tables fol- 
low a continuously decreasing smooth curve which is linear up to 
age 36, and curves downward beginning with that age. In the 
ultimate population there will be more males than females up to 
age 50, and more females than males after that age. At the end of 
the life span there would be nearly two females for every male alive. 
The curves of masculinity rates by age based on the 1920 and 1930- 
1939 life tables as well as for Negroes for 1930 are presented. The 
masculinity curve of the enumerated population is contrasted with 
theoretical curves and the difference between the two is discussed. 
A method of standardizing life-table functions for sex is presented 
in the form of a sex-adjusted life table. 
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Appendix Table A. Male and female survivors, at each year of age, of 100,000 
white births, distributed by sex according to the sex-ratio at birth, 1929-1931, subject 
to the life table survival rates: Continental United States, 1929-1931. 
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44,073 
43,891 
43,704 
43,511 
43,309 
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43,982 
43,797 
43,608 
43,410 
43,204 





42,734 
42,575 
42,412 
42,245 
42,073 





Ma tes FeMaA.es 
ae Of 51,423 Males Born Alive Of 48,577 Females Born Alive 
_ Number | Number | Number | Number | Number | Number 
GE | Alive at Be-| Dying Alive | Alive at Be-| Dying Alive 
ginning of | During During | ginning of | During During 
Year of Age | Year of Age | Year of Age | Year of Age | Yearof Age | Year of Age 
xtox+1 lx dx Lx lx dx Lx 
I 2 3 4 5 6 7 
o- I 51,423 3,205 48,884 48,577 2,411 46,689 
I- 2 48,218 478 47,936 46,166 405 45,926 
2- 3 47,740 249 47,608 45,761 209 45,650 
= 4 47,491 170 47,403 45,552 149 45.475 
= § 47,321 147 47,245 45,403 121 45,340 
5s- 6 47,174 125 47,112 45,282 100 45,232 
6- 7 47,049 106 46,996 45,182 83 45,140 
7- 8 46,943 93 46,897 45,099 69 45,064 
8- 9 46,850 80 46,810 45,030 59 45,000 
9- 10 46,770 73 46,734 44,971 54 44,944 
10- II 46,607 68 46,663 44,917 51 44,891 
II- 12 46,629 70 46,594 44,866 50 44,841 
12- 13 46,559 73 46,523 44,816 54 44,789 
13- 14 46,486 79 46,447 44,762 58 44,733 
14- 15 46,407 88 46,363 44,704 65 44,671 
I5s- 16 46,319 98 46,270 44,639 73 44,602 
16- 17 46,221 112 46,165 44,566 83 44,525 
17- 18 46,109 123 46,047 44,483 92 44,437 
18- 19 45,986 131 45,920 44,391 103 44,340 
I9- 20 45,855 138 45,786 44,288 113 44,232 
20- 21 45.717 145 45,644 44,175 122 44,114 
2I- 22 45,572 154 45,495 44,053 133 43,987 
22- 23 45,418 161 45,337 43,920 141 43,850 
23- 24 45,257 163 45,176 43,779 145 43,706 
24- 25 45,094 165 45,011 43,634 146 43,561 
25- 26 44,929 167 44,846 43,488 147 43,414 
26- 27 44,762 167 44,679 43,341 148 43,267 
27- 28 44,595 171 44,510 43,193 150 43,118 
28- 29 44,424 173 44,337 43,043 152 42,967 
29- 30 44,251 178 44,162 42,891 157 42,812 
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42,654 
42,494 
42,328 
42,159 
41,085 
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42,989 
42,764 
42,529 
42,283 
42,022 


41,746 
41,452 
41,141 
40,812 
40,465 


40,100 
39,716 
39,311 
38,884 
38,433 


37,957 
37,456 
36,927 
36,368 
35,776 


35,150 
34,485 
33,780 
33,035 
32,250 


31,427 
30,566 
29,666 
28,726 
27,740 


26,710 
25,634 
24,513 
23,349 
22,146 





41,897 
41,715 
41,529 
41,337 
41,137 


40,929 
40,711 
40,483 
40,243 
39,991 


39,726 
39,447 
39,153 
38,842 
38,514 


38,168 
37,802 
37,414 
37,004 
36,568 


36,103 
35,606 
35,076 
34,508 
33,902 


33,257 
32,571 
31,844 
31,073 
30,256 


29,389 
28,470 
27,497 
26,470 
25,388 











41,806 
41,622 
41,433 
41,237 
41,033 


40,820 
40,597 
40,363 
40,117 
39,859 


39,586 
39,300 
38,997 
38,678 
38,341 


37,985 
37,608 
37,209 
36,786 
36,336 


35,854 
35,341 
34,792 
34,205 
33,580 


32,914 
32,208 
31,459 
30,664 
29,822 


28,929 
27,984 
26,983 
25,929 
24,822 
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24,255 
23,075 
21,853 
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17,985 
16,643 
15,284 
13,915 
12,548 


11,198 
9,884 
8,622 
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4,405 
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Appendix Table B. Sex-adjusted life table for the white population: Continental 
United States, 1929-1931. 
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100,000 95,573 6,084,230 
94,384 9.36 93,862 5,988,657 
93,501 4.90 93,258 5,894,795 
93,043 3.43 92,878 5,801,537 
92,724 92,585 5,708,659 


92,456 . 92,344 5,616,074 
92,231 F 92,136 5,523,730 
92,042 - 91,961 5,431,594 
91,880 . 91,810 5,339,633 
91,741 91,678 5,247,823 


91,614 91,554 5,156,145 
91,495 : 91,435 5,064,591 
91,375 91,312 4,973,156 
91,248 ° 91,180 4,881,844 
91,111 91,034 4,790,664 


90,958 90,872 4,699,630 
90,787 90,690 4,608,758 
90,592 90,484 4,518,068 
90,377 90,260 4,427,584 
90,143 90,018 4,337,324 


89,892 89,758 4,247,306 
88,417 bs 88,260 3,801,425 
86,807 J 86,636 3,363,313 
84,906 . 84,795 2,933,692 
82,817 82,566 2,513,974 


80,013 79,686 2,106,602 
76,369 75,942 1,715,256 
71,575 . 71,004 1,344,848 
65,105 64,341 1,002,376 
56,625 55,639 697,184 


45,791 44,577 440,185 
33,140 31,823 242,400 
20,054 18,822 109,605 
9,207 8,393 38,055 
3,019 2,660 9,394 


624 522 1,388 
57 : 44 84 





























THE COST OF TUBERCULOSIS CONTROL 
IN THE DEPARTMENT OF HEALTH, 
NEW YORK CITY, 1940 


H. R. Epwarps, M.D., F.A.C.P. 


examination for tuberculosis (1) in which an attempt was 

made to set up indices of such costs that would be fairly 
constant for specified operations of such services. That study dealt 
with the mass surveys of the Department of Health for the period 
January 1 to June 30, 1940. 

At that time it was decided to set up a continuing study for the 
surveys of the latter half of 1940 and also to collect all available data 
on the cost of operation of all tuberculosis services of the Depart- 
ment of Health. This report will, therefore, deal with the complete 
costs of tuberculosis control in the Department of Health insofar 
as exact costs were known and such other costs as could be reason- 
ably estimated. In the analysis of mass survey costs for the entire 
year, certain recalculations were found necessary for the data re- 


ported in the first half of the year. 
Mass Surveys 


The mass survey program was conducted along the same lines as 
previously reported. (1) The reallocation of those costs by period 
and for the entire year are shown in Table 1. 

The total number of individuals surveyed in the first half of the 
year was 24,082, in the last half 67,257, or a total of 91,339 for the 
entire year. The average cost of $1.71 per person surveyed in the 
first half of the year was considerably higher than the cost, $1.09 per 
person, for the second haif of the year. The personnel and other 
costs formed a higher proportion of the total expenditure in the first 


Renin a report was published on the economics of mass 


* Director, Bureau of Tuberculosis, Department of Health, New York City. 
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Exrenp Dacems: Janvary- 
TxpE OF ITURE January-Jung | Jury- ER 





Tora Cosr $41,198.80 $73,511.47 $114,710.27 


I Original Mass Survey Using 
Roll Paper 18,096.65 48,470.96 66,567.61 


II Personnel and Other Costs 
Required to Complete Surveys 23,102.15 25,040.51 48,142.66 


Per Cent of Cost 
I 


43-93 65.94 58.03 
II 56.07 34.06 41.97 

















Table 1. Cost of x-ray surveys in 1940. 


half of the year when only about one-fourth of the total examina- 
tions were made. 

The average cost for each original survey film in the first half 
of the year was 75.1 cents, the last half of the year 72.6 cents, and 
for the entire year 72.8 cents. It should be pointed out that these 
unit costs represent a service item in which the vendor provided 
the equipment and personnel to process the film so that they were 
delivered to us ready for interpretation. There are no figures avail- 
able showing the vendor’s cost of x-ray film and service separately, 
so a more accurate unit cost on the basis of film only is not possible. 
The Department of Health purchases 14 x 17 paper in gross lots 
at as low as 16 cents per sheet. When this amount is considered in 
relation to the total cost, it is evident that the film is a small part 
of the total service charges. These facts should be taken into ac- 
count by those using other methods in which the film cost is usually 
mentioned as the cost of the survey. If the equipment is owned and 
operated by an agency, there will be costs for overhead, deprecia- 
tion, tube replacement, and personnel which must be added to the 
total cost of a survey. 

It was possible to handle the much greater number of persons in 
the latter half of the year because groups, in which there was a 
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relatively low prevalence of tuberculosis, formed a high proportion 
of the total surveyed. For example, there were 40,120 students from 
vocational high schools included. The prevalence of cases of chronic 
pulmonary tuberculosis in this group was only 0.29 per cent and, 
therefore, the number of individuals to be restudied was low. Also, 
it is possible to read films of low prevalence groups with great 
rapidity. It is estimated that with the personnel available in 1940 a 
total of 100,000 persons could have been handled conveniently if 
they were evenly spread over the year. 


Unrtr Costs oF SURVEYS 


The data for complete surveys in 1940 as shown in Table 2 are 
not typical of the average surveys usually done by this Department. 
They are heavily weighted by the vocational high school students 


Table 2. Classification of 91,339 individuals surveyed in 1940 showing total cost 
per group and unit costs according to diagnosis. 











NuMBER D1ac- Unit Costs 
NOSED CHRONIC \ tt ee 
PULMONARY Cost Chronic 
TUBERCULOSIS AT Pulmonary 
CLASSIFICATION $1.2527 Tuberculosis 
Active a| f= 


Arrested Punsou Active? 





Active? Activeé 


Arrested 





Junior High Schools! 27 $3,223.20 | $140.14 | $119.38 
Vocational High Schools ‘ 144 {59,869.04 | 570.18 | 415.76 
Academic High Schools F 230.50 | 230.50 | 115.25 
Colleges 578.75 | 144.69 | 144.69 
National Youth 

Administration 6,980.04 | 158.64 91.84 
Draftees x 3,738.06 | 219.88 95.84 
National Guardsmen v 453-48 56.68 37.79 
Evening High Schools . 1,158.75 | 386.25 96.56 
Settlement Homes J 8,622.33 | 307.94 50.72 
Housing Projects 5,118.53 | 284.36 49.69 
Civil Service Employes 2,576.80 |2,576.80 | 135.62 
Unions \d 10,897.24 | 181.62 29.77 
Department of Correction d 7,769.25 36.47 17.86 
WPA Teachers i 564.07 | 141.24 22.60 
Department of Welfare 2,639.44 32.99 12.63 





























1 Tuberculin tested. 
3 Clinically significant. 





The Cost of Tuberculosis Control in New York City 67 


of low yield and, therefore, result in a higher average cost than is 
usual. 

It is immediately obvious from Table 2 that as a rule the lowest 
unit costs for finding a case of chronic pulmonary tuberculosis are 
to be found among those whose average age is above 20 years, ex- 
cepting Civil Service employees and the students in junior high 
schools. The lowest cost for significant cases was found among 
persons from the lower income levels, such as prisoners and those 
on relief. 

The average age of Civil Service employees was 33.4 years and 
the unit cost of a case of chronic pulmonary tuberculosis was $135.62. 
The unit cost of a significant case was $2,576.80, the highest of any 
group in this study. Among them there was only one significant 
case and eighteen classified as arrested. This is in line with most of 
our studies in which the percentage of persons with arrested lesions 
usually increases with age. 

The relatively low yield of tuberculosis in the examination of 
Civil Service employees is readily accounted for by the fact that 
routine chest x-rays have been required as a part of the examination 
for applicants for employment in the Health, Education, and Fire 
Departments for the past five years. An analysis of this material on 
a yearly basis during these studies has shown a steadily declining 
prevalence of tuberculosis. In a number of instances, it is known 
that applicants, either as a routine matter, or because of doubt about 
their ability to pass the physical requirements, have secured chest 
x-rays before making applications for positions. If a lesion is found, 
they do not apply, or, as frequently happens, seek our advice as to 
whether or not they will be acceptable. 

It is of interest to point out that the foregoing reaction on the part 
of the applicants has been responsible for many persons seeking the 
advice of the family physician who probably would not have done 
so otherwise. Where lesions have been demonstrated by our clinic 
staff it has been found that those applicants go immediately to their 
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physicians for further advice. Thus far there has been a cordial re- 
lationship and understanding between the Department and these 
physicians on the handling of such cases. 

The students reported here from junior high schools were pre- 
selected for paper x-ray on the basis of a tuberculin test. This group 
with an average age of 14.6 years showed a unit cost per case of 
chronic pulmonary tuberculosis of $119.38, and $140.14 for a sig- 
nificant case. These unit costs are considerably less than the unit 
costs among the students in vocational high schools even though 
the latter were of a higher age level. This condition is predom- 
inantly a reflection of the preselection factor in tuberculin testing. 
The students of both of these groups represent individuals from 
low-income levels and a substantial proportion of the junior high 
school pupils were colored. 

On the basis of these findings, the program among vocational 
high school students was changed. In the new program only those 
schools were selected for survey that had a prevalence of disease 
equal to or greater than the average prevalence found in the study 
reported here. In the new program the students are to be tuberculin 
patch tested and x-rays provided for positive reactors. This program 
is now in effect but is not as successful in securing cooperation as 
the straight x-ray plan for two reasons: first, because the students 
dislike the patch test; secondly, the school officials have not been 
as keen about the new plan because it requires additional operations, 
applying patches and interpreting results and, therefore, means 
further interruption of the school routine. Undoubtedly this lack 
of enthusiasm is in large part due to the greatly accelerated pro- 
gram in these institutions as a result of the war effort. There can be 
no question of the desirability of such a program at this time when 
these students are going into war industries at such an early age. 


EXPENDITURES FOR TUBERCULOSIS CONTROL 


The data presented here relate only to the expenditures made by 
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the Department of Health and those funds available for tubercu- 
losis work through WPA. There are four additional official dis- 
trict clinic services under the control of the Department of Hospi- 
tals, and two under the control of private hospitals in addition to 
the twenty-three clinics operated by the Department of Health. Also 
there are ten other clinics, not official, that admitted and supervised 
a limited number of cases. The cost of these additional services, the 
cost of hospitalization, welfare, and the services of a number of 
agencies devoting all or a part of their time to the tuberculous 
would run into millions of dollars per annum. 

The over-all expenditures by the Department of Health are 
shown in a condensed form in Table 3. It will be noted that no 
charge has been made for rent, heat, light, and power. The ma- 
jority of the twenty-three clinics’ services operated in 1940 were lo- 
cated in city-owned buildings where the above services were provid- 
ed for the building as a whole and exact operating costs for the chest 
service could not be made with reasonable accuracy. Items of this 
character included in the cost analysis of services elsewhere should, 


Table 3. Expenditures for tuberculosis control by the Department of Health, New 
York City, 1940. 











Typs or ExpeNDITURE Amount 
Personnel $531,136.62 
1. Central Office Administration $ 46,275.37 
2. Clinic Physicians Sessions 91,715.96 
3. Bureau of Nursing 282,255.18 
4. X-Ray Technicians 34,712.50 
5. Stenographic Service 5,447-10 
6. WPA Clerical 70,730.51 
Other than Personnel $136,720.61 
1. X-Ray Films and Chemicals 36,223.00 
2. Survey X-Ray Films 66,567.61 
3. Depreciation on Equipment 6,000.00 
4. Sputum Examinations 21,000.00 
5. Others 6,930.00 
Torar ExpenDITURES $667,857.23 
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therefore, be removed if comparison on a comparable basis is de- 
sired. The District Health Officer and his immediate staff contribute 
something to the tuberculosis program but it has been impossible 
to isolate these items of cost with reasonable accuracy. 

It is important that the major items set forth in Table 3 be en- 
larged upon so that the reader may have a clearer idea of the details 
of the service. 

Central Office Administration. Under this heading are included 
the following: (a) salaries of the Director and two full-time Medi- 
cal Supervisors; (b) full-time salary of the Supervising X-Ray Tech- 
nician; (c) salaries of two part-time Medical Supervisors; (d) cleri- 
cal and stenographic personnel in the central office (the Master case 
roster for the entire City is located in the central office and all cases 
reported are routinely checked against it. The Central Record File 
Division also serves as a repository for abstracts of discontinued dis- 
trict clinic case records and their x-rays); (e) the salary of WPA 
clerks who make abstracts of clinic case records and operate the 
files used in this work. 

Clinic Physicians’ Sessions. The clinic physicians worked a total 
of 18,360 sessions of three hours each for which they are compen- 
sated at the rate of five dollars per session. This total also includes 
one physician on full time at $4,000 per annum who was financed 
jointly by Cornell University Medical School and the Rockefeller 
Foundation in the conduct of a special program in one of the Health 
Department clinics. 

Bureau of Nursing. All nursing service in chest clinics or in the 
field is under the Bureau of Nursing of the Department of Health. 
The majority are Civil Service employes with a few additional avail- 
able through WPA funds. The various items included in this cate- 
gory are as follows: (a) full-time salaries for the Superintendent 
and Specialist in Tuberculosis; (b) a pro rata share of the salary of 
the Director of the Bureau and various district supervisors that may 
be reasonably charged to tuberculosis activities; (c) the cost of staff 
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nurses, estimated on the basis of hours worked in behalf of the 
tuberculous and the average salary of a Civil Service nurse (this 
type of estimate was necessary because the Bureau operates almost 
whoily on a generalized plan and nurses are constantly shifting 
from area to area); (d) the cost of services of nurses provided 
through WPA estimated in the same manner as those of the Civil 
Service nurse; (e) the cost of the Bureau’s use of clerks and stenog-. 
raphers in the operaticn of the district branch offices that devote the 
major part of their time to the tuberculosis files. 

The expenditures for nursing services were divided between 
clinics and other than clinic services. The cost for clinic services 
was $158,697.70 and for other than clinic services, $123,557.48. 

X-Ray Technicians. There are twenty full-time positions not in- 
cluding the Supervising Technician indicated under Central Office 
Administration. 

Stenographic Service. There were three such positions assigned 
to district clinics doing only tuberculosis work but charged to the 
budget of the Bureau of Tuberculosis. There are stenographic ser- 
vices used in other clinics which are a part of the District Health 
Officers staff and have not been included here. 

WPA Clerical. This item covers the salaries of clerks, stenog- 
raphers, and statistical workers who devote their entire time to the 
mass X-ray survey project operated by the Department in coopera- 
tion with WPA. 

Other Than Personnel. (a) X-ray films and chemicals covers the 
cost of those items used in the various district clinics. During the 
year 108,294 films were processed, not including the survey films. 
(b) Survey x-ray films refers to the cost on a service basis for the 
paper films used in surveys. The vendor provides film, equipment, 
and personnel to expose and process the films ready for interpreta- 
tion. The funds for these films are expended by WPA although they 
are secured from the City of New York as part of the sponsor’s con- 
tribution to the project. (c) The depreciation on x-ray equipment 
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was estimated on standard formulae for such calculations. (d) The 
Bureau of Laboratories examined 80,134 sputa in 1940 and it is esti- 
mated that 60,000 were for the clinic services and the remainder for 
physicians or others who use the laboratory. The unit cost per ex- 
amination has been estimated at 35 cents by the Director of the 
Bureau of Laboratories on the basis of overhead, materials, and per- 
sonnel devoted to this type of service. (e) Other items included 
carfare and travel allowance, medical and surgical supplies, i.e. re- 
placement of x-ray tubes etc., general plant supplies, and equipment 
and office supplies. Each item is an estimate based on the experience 
of a given six months. 

The nursing and clerical personnel provided through WPA rep- 
resents a total of $103,298.81 which is 15 per cent of the total ex- 
penditures, the survey project accounting for 70 per cent of this 
total. 

There has been no charge made for health education literature 
as the great bulk of such material used for 1940 was received from 
the local Tuberculosis and Health Associations, and other sources 
without cost to the Department. 


Untr Cost oF Case Finpinc In CLInIcs 


The cost of case finding in the clinic is not merely the cost of 
operating the individual clinic with the salaries of personnel, ma- 
terials and supplies used. The central office has an over-all direction 
and provides supervisory and other services that make it possible for 
each clinic to function smoothly. Likewise, the field service ren- 
dered by the nurse plays an important part in getting cases into the 
clinic for examination, and securing the return of patients in which 
diagnoses are incomplete. The same may be said of the district 
branch office staff who are responsible for filing, transcribing, and 
otherwise making the record material of the clinic or field nurse 
quickly available to either group. 

It is possible to separate the total costs of the mass survey program 
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Activity 


NuMBER 


Unrr Cosr 





New Admissions 
Individuals Examined 
Attendance 


47,314 
69,176 
189,272 


$11.77 
8.05 


2.94 


Diagnoses 
Chronic Pulmonary Tuberculosis 5,684 97-97 
Clinically Significant 35733 149.18 
Arrested 1,951 285.44 














Table 4. Activities and cases diagnosed in district chest clinics with the unit cost 
of each based on a total expenditure of $556,886.96 in 1940. 


from the gross cost of our services for 1940 by subtracting the for- 
mer, less the items for rent, telephone, and electric service that has 
been included in the figures for surveys but were not estimated in 
the totals (item 2), shown in Table 1. This figure is $110,970.27. 
Thus, the cost of operating the tuberculosis control services less the 
surveys in 1940 was $556,886.96. 

An analysis of certain clinic data has been set up in Table 4 with 
an indication of the unit cost based on the total cost of clinic opera- 
tion excluding the cost of surveys. 


Discussion 


The unit cost of finding a case in the clinics was $97.97 per case 
of chronic pulmonary tuberculosis and $149.18 for a significant 
case. The respective costs for the surveys for the entire year were 
$69.64 and $187.88. Thus, in the finding of a chronic case, the clinic 
method was 29 per cent greater than the cost in the survey, but, on 
the other hand, the unit cost of a significant case in the survey was 
26 per cent greater than in the district clinic. 

It is of interest to point out that in another study (2) of Inductees 
and National Guardsmen, the unit costs were consistently higher 
than in the studies presented here. The unit cost in the Inductees 
was $127.23 for chronic pulmonary tuberculosis and $329.03 for a 
significant case. In the Guardsmen, similar costs were $145.07 and 
$343.22. These unit costs were divided into (a) the cost of taking a 
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roentgenogram and its interpretation and (b) the complete cost 
from the time of first x-ray to follow-up and final disposition. The 
unit cost in (a) was $63.93 for Inductees and $70.93 for Guardsmen 
while in (b) the unit costs were $106.02 for Inductees and $122.37 
for Guardsmen. 

The expenditure for surveys of $110,970.27 was only 16.6 per cent 
of the total expenditures of the Department for all tuberculosis ser- 
vices. From a superficial examination it might be concluded that 
the survey method as here reported is a cheaper method and there- 
for should replace the established routine clinic service. This, how- 
ever, is not the fact. 

A previous report by Plunkett (3) has indicated cost analyses of 
case finding. His unit costs “per individual, including reexamina- 
tions is conservatively estimated at five dollars,” a figure much lower 
than the individual cost of $8.05 in our study (Table 4). On this 
basis he indicates the cost of finding a new-case of tuberculosis as 
$171, the cost being $4,419 for those under 15 years of age and $122 
for those 15 years or over. As the age increases the cost per case de- 
creases until it reaches $78 for those 45 years and over. Also his unit 
costs on new patients are considerably lower than the costs on cases 
found by reexamination. 

Another study (4) based on estimated costs in New Haven gave 
unit costs per contact examined as $11.62 which is considerably 
higher than the individual unit cost of $8.05 reported in this study. 
The unit cost for all chronic pulmonary tuberculosis was $42.90 and 
$157.70 for an active case. The costs varied widely on the basis of 
the type of index case. Thus contacts in families with an index case 
of tuberculous meningitis was $78 per active case, $140.51 per active 
case where the index case was pulmonary tuberculosis (81.5 per 
cent of index cases were known to have positive sputum), and 
$1,063.50 where the index case was a child with a positive tuberculin. 

It is perhaps unwise to attempt to compare the foregoing surveys 
with the figures presented in this report as the reports by Plunkett 
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and Edwards based their unit costs on estimates that probably are 
not comparable. The study in New Haven included an estimated 
cost per visit by the Visiting Nurse Association at $1.00, probably 
low. It did not include cost of medical personnel in the clinic and 
many other items that have been included in this study that would 
tend to increase the unit costs. They are of interest, however, to 
point out the great importance of careful and exact cost analysis of 
this type of work. 

The prevalence of chronic pulmonary tuberculosis among per- 
sons examined in the district clinics in 1940 was four and one-half 
times the prevalence in the survey population, namely, 8.2 per cent 
as compared with 1.8 per cent. An even greater difference in the 
prevalence of significant tuberculosis was noted. It was 5.4 per cent 
in the district clinic which is eight times the rate 0.67 noted in the 
surveys. Obviously, the district clinic was serving a population 
which yielded a larger number of both types of cases. 

The clinics for the most part attract those individuals known to 
have been exposed to tuberculosis or those in whom there are symp- 
toms or some particular cause for seeking examination. On the 
other hand, the survey program as set up appeals chiefly to those 
in apparent good health and who probably request a chest x-ray 
more for the purpose of assurance that they are sound and healthy 
than for discovery of the cause of symptoms. 

There are also differences in the classification of significant and 
arrested tuberculosis in the district clinics and in the mass surveys. 
In the former, there has been a tendency to consider a much higher 
percentage of all lesions found as significant until routine periodic 
supervision has demonstrated their stability. This is based, in part, 
on the fact that many of the cases found are known to have had 
exposure in the past; also, it has been the policy of the clinic to’ 
supervise cases for a much longer period of time as a matter of 
routine. In the mass surveys of apparently healthy adults, the classi- 
fication of.cases is usually made on the first follow-up examination 





76 The Milbank Memorial Fund Quarterly 


following the survey x-ray. There is no attempt made by the survey 
unit to follow such cases indefinitely; if the case gives every charac- 
teristic of arrest, they are so classified. Also, there is usually no 
knowledge of exposure in the cases found in surveys. On the basis 
of subsequent supervision of cases classified as arrested by the survey 
unit, and the follow-up of associates to detect other cases in families, 
it has been found that the survey method of classification of arrest 
is sound, and that this type of index case is not important as a lead 
to other cases of tuberculosis among associates. 

The survey as operated in New York City, a mobile facility mov- 
ing from group to group to provide rapid x-ray examinations of 
large numbers, would be ineffective in the long run if adequate 
facilities were not available for the follow-up of the cases found and, 
where necessary, of their contacts. In fact, the mass survey program 
should never be used unless the agency has adequate facilities for 
complete check-up on cases detected in the survey x-ray and for the 
proper subsequent supervision indicated in the individual case or 
family. Therefore, the district clinic service in New York City is a 
very important part of our mass survey program, but there is no 
clear cut dividing line where one stops and the other starts so that 
an exact cost figure is not possible without extensive cost analysis of 
every expenditure. That was not possible at the time. 

In the tuberculosis program in New York City, the Department 
of Health has, for a number of years, attempted to reduce unit costs 
in the clinics by eliminating all nonessential procedures. In an ideal 
program one might attempt to supervise, for an indefinite period, 
all those individuals infected as shown by a positive reaction to the 
tuberculin test. Such a plan in most communities is impossible to 
accomplish and here in New York City, it is felt that it would be a 
waste of our limited facilities. Therefore, we have come to supervise 
in the clinic chiefly those with lesions demonstrable by x-ray. In 
addition those in adolescence and young adult life who have been 
exposed to open cases and are known to be at great risk of develop- 
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ing tuberculosis are supervised even though a lesion may not be 
found by x-ray. Over the past few years the district clinic has ad- 
mitted an increasing number of individuals with indefinite symp- 
toms, persons somewhat comparable with apparently healthy adults 
seen in the mass surveys. 

Three years ago, in the Kips Bay-Yorkville Health Center, a pro- 
gram was set up to establish criteria for mass surveys on a limited 
basis in the district clinic. This program was a joint enterprise be- 
tween the Departments of Health and Welfare, and has clearly in- 
dicated a method of the greatest value in case finding on a per- 
manent district basis. 

This study has been of the greatest interest in a number of re- 
spects. (a) It has demonstrated that two large city departments, 
ordinarily operating entirely independently one of the other, can 
combine forces that are mutually beneficial and of distinct value to 
the control of tuberculosis in the community. (b) The social case 
workers of the Department of Welfare, during their routine visits 
to the homes of relief clients, were able to secure the voluntary co- 
operation of approximately 72 per cent of all those 15 years of age 
or older and with no known tuberculosis, to come to the district 
clinic for an x-ray of the chest. (c) The Department of Health was 
able, during the three-year period, to utilize the unused time of its 
local x-ray facilities and personnel to accommodate an additional 
5,153 examinations. It was only necessary to add one clerk to assist 
in the x-ray laboratory in this program. (d) The yield in significant 
cases, all new, ranged from 2.2 to 3.0 per cent which proportion is 
in agreement with the extensive experience in this type of popula- 
tion in other surveys in New York City. 

It has been estimated that from six to seven thousand new cases 
of significant tuberculosis would be found if a similar program 
which would reach all individuals above 15 years of age on home 
relief were set up in all district clinics. Unfortunately, not all of our 
district clinics have the available time from routine duties found at 
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Kips Bay-Yorkville and for the most part the busiest clinics are in 
those areas where the relief population is highest. The program is 
sound, however, and localized mass surveys should, if possible, be 
developed in conjunction with the regular clinic services. 

In the foregoing program, all persons 15 years or older were 
re-x-rayed for three successive years if they were negative on the 
previous year’s film. Practically no new cases were found among 
those re-x-rayed, indicating that the x-ray evidence at a given time 
represents the cumulative disease developed from birth to the time 
of examination. Thereafter, the case incidence rate will probably be 
the same as for the population as a whole, unless the individual be 
continuously exposed to infection and living under conditions that 
reduce resistance and, therefore, predispose to the development of 
disease. 

It would be presumed, therefore, that a practical program for 
this type of population would provide (1) a chest x-ray for all per- 
sons on home relief who are 15 years of age or older, and not known 
to have the disease; (2) that all new individuals coming onto relief 
would have a chest x-ray; (3) a re-x-ray on an annual basis for all 
of those from 15 to 25 years who have been or who are exposed to 
open tuberculosis. A possible exception to this plan might be made 
in the case of the colored population in whom tuberculosis tends to 
progress rapidly and who, as a rule, are less resistant to the disease. 
For them, re-examination on an annual basis regardless of known 
exposure might be well from ten years of age onward. 


CoNCLUSION 


The expenditures for tuberculosis control by the various services 
of the Department of Health in 1940 have been presented. 

Evidence is produced which conclusively indicates that the adult 
of low economic or social status is a more productive source of new 


cases than other groups. 
Surveys of high school groups, even among the colored and those 
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representing low income levels, should be first preselected with the 
tuberculin test to eliminate those not infected. 

Unit cost figures are presented for various groups in mass surveys, 
and for the cases examined in the district chest clinic. While there 
appear to be wide differences in these costs by the two methods, 
there is no reason to conclude that one method is necessarily better 
than the other. In fact, the success of the mass survey of apparently 
healthy adults in the long run demands the established district 
clinic to provide the continued supervision indicated in cases found 
by the survey. 

A joint program between the Department of Health and the De- 
partment of Welfare has been presented which indicates how the 
district clinic can utilize any unused time in the development of a 
mass survey of apparently healthy adults in addition to its regular 
duties. 
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THE SHELTERED WORKSHOP IN THE 
REHABILITATION OF THE TUBERCULOUS 


MEDICAL EXPERIENCE AT ALTRO, 1915-1939. 


Louts E. Si:TzBAcH, M.D. 


dustrial manpower has pointed up the urgency of utilizing 

the physically handicapped in the battle of production. 
Government, industry, and labor are asking how the tuberculous 
worker can be fitted into the present industrial set-up. They wish 
to know from the medical men which workers to choose and what 
are their prospects. 

It is believed that Altro Work Shops have some of the data to give 
them the assurances that they require. In fact, some alert sections of 
industry already have instituted schemes of industrial convalescence 
for the tuberculous—graduated part-time employment—and can 
testify to the good results that have been achieved. State and federal 
rehabilitation and employment services which have had experience 
in the vocational training and placement of tuberculous ex-patients 
can affirm the optimistic attitude we take here today. 

What does the experience of the Altro Work Shops show? How 
much is this experience worth and how can it be used as a guide in 
the general field of the rehabilitation of the tuberculous and in the 
specific area of the sheltered workshop’s function? 

The Altro Work Shops is a garment factory manned by tuber- 
culous ex-patients working under medical supervision. It has been 
functioning under the direction of the Committee for the Care of 
the Jewish Tuberculous, Inc. for the past twenty-seven years. Suc- 
cessful operation for so long a period is, in itself, something of an 
accomplishment. It is our belief that Altro’s experience is particu- 


| HE war gives our subject added meaning. The hunt for in- 


1 Presented at a symposium “Readjustment of the Tuberculous to Normal Life,” Altro 
Work Shops, October 22, 1942. 
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larly valuable because it demonstrates that you can take tuberculous 
ex-patients who are discharged from a sanatorium in the moder- 
ately and far-advanced stages of the disease, place them at part-time 
work at machines in a factory and run this factory just as smoothly 
as any in private industry. And that, without in any way sacrificing 
the worker’s health interests. You can place them at work and 
gradually increase their confidence, their joie de vivre, their work 
capacity to a point where many of them become self-supporting and 
are able to work full time in preparation for their return to their 
places in every-day life. 

Altro has been able to do this primarily hacen’ it has treated the 
worker and his family as a unit, has supplemented, where necessary, 
the worker’s earnings by a subsidy sufficient for the family’s needs 
and has kept the worker during his stay at Altro under closely 
supervised medical observation appreximating that of the sana- 
torium. In fact, the parent Committee does more than that. Often 
the Altro worker is seen at the time of initial diagnosis and if he is 
cared for at the Montefiore Country Sanatorium, the Committee, 
acting as the social service agency for that sanatorium, works with 
the family, takes care of its health needs and contributes to its sup- 
port while the patient is at the sanatorium. This many-sided pro- 
gram enables the patient to go through an adequate span of treat- 
ment with his all-important mental burden considerably lessened. 

The Altro data show that the morbidity and mortality rates 
among such workers can be reduced to a gratifyingly low level. 
Furthermore, workers who pass through the entire course, achiev- 
ing full work tolerance and graduating, have essentially as favor- 
able a record of survival after graduation from the workshop as 
that of the general population. One could not give any group of 
handicapped people a higher recommendation. 

An analysis based on the experience of all tuberculous ex-patients 
who worked at the Altro Work Shops beyond a three-months’ pro- 
bationary period during the years 1915 to 1939 follows. Nine hun- 
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dred and sixty-four workers were admitted for the first time during 
this period and where possible they were followed to the closing 
date of the study, July, 1941. 

The longest period of observation was twenty-five years after 
discharge from the workshop. The average period of observation 
was 7.8 years. Ninety-seven per cent of the workers were traced to 
the end of five years and 92 per cent for ten years. 


GENERAL DEscRIPTION OF ALTRO WORKERS 


Before the experience of workers during their Altro stay and that 
of the post-Altro years is discussed, they shall be described as they 
were up to the point of admission to the workshop. 


Sex. There were 705 males and 259 females. 

Marital Condition. Three of every five males were married at ad- 
mission, but only one of six of the female workers. 

Age. Half of the workers were under thirty years of age at Altro ad- 
mission. The median age for the male workers was 33 years; for the 
female workers 25 years. Ninety-seven per cent were from 15 to 49 years 
of age. 

Occupation. Of the Altro workers who were employed before their 
illness, 41 per cent were either garment workers or workers in some re- 
lated sewing trade. Other occupational groups were clerks, salesmen, 
semi-skilled operatives, and laborers. 

About three out of four garment workers who had jobs after leav- 
ing the workshop remained in this occupation. In addition, a little less 
than one in five of the nongarment workers became garment workers 
after leaving. 


Medical Status of Workers at Admission to Altro. Altro workers 
are accepted from all sanatoria but because we have close working 
arrangements with the Montefiore Country Sanatorium, 62 per cent 
of our workers came directly from that institution. The median stay 
at all sanatoria preceding Altro admission was 14.4 months. About 
6 per cent had had no sanatorium experience or had remained in an 
institution for less than thirty days. However, many of those with- 
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out sanatorium experience before Altro had been treated in rest cot- 
tages. All the workers had had some treatment previously. 

From the date of sanatorium discharge to the date of admission 
to the Workshop, there was a median time interval of 4.3 months. 
The median stay at the workshop for all workers was 16.8 months. 

Before presenting the facts on the clinical classification of our 
workers, it may be stated that the pre-Altro sanatorium data were 
reexamined and reclassified in conformity with the present-day 
standards of the National Tuberculosis Association. 

Stage of Disease. At Altro admission 21 per cent of the workers 
had disease which was minimal in extent, 42 per cent were mod- 
erately advanced, and 37 per cent were far advanced. Thus, four out 
of five of our workers came to us in the moderately or far-advanced 
stage of disease. 

Condition or Clinical Status on Admission. With regard to the 
worker’s clinical status or condition on admission to the workshop, 
64 per cent were arrested, including a few apparently cured; 11 
per cent were apparently arrested; 17 per cent were quiescent; and 
8 per cent were unstable or frankly active. Workers with frankly 
active disease dated back, for the most part, to the early days of 
operation of the workshop. 

Sputum History. The clinician at the bed-side directs his therapy 
primarily at closing the patient’s cavity and ridding him of his posi- 
tive sputum. Sputum conversion has become the touchstone of suc- 
cessful treatment in pulmonary tuberculosis. Therefore, in addition 
to the two classifications cited, i. ¢., stage and condition, it was found 
useful to employ a third grouping based on the ex-patient’s sputum 
history before admission to the workshop. 

The workers were divided into three groups. First, those workers 
who never had had a positive sputum and still had a negative 
sputum when admitted to the workshop—minus-minus group; 
second, those workers who had not been rid of their positive sputum 
at admission to the workshop—plus-plus group; third, those re- 
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maining workers who had had a positive sputum some time during 
their illness which had been successfully converted to a negative 
sputum before admission to the workshop—plus-minus group. 
Such grouping contains an unknown degree of error since the fre- 
quency of sputum examinations and refinements in the bacterio- 
logic technique employed varied from sanatorium to sanatorium 
and changed from period to period. 

At admission to the workshop, 30 per cent of the workers were 
in the minus-minus group, 15 per cent were in the plus-plus group, 
and 55 per cent were in the plus-minus group. 

Because of the extended period of observation, the workers were 
divided chronologically into two groups: those admitted to the 
workshop in the years 1915 to 1929, a group of 445 persons; and 
those of the years 1930 to 1939, 519 persons. Such a division differ- 
entiates the patients of the pre-collapse therapy era from those of 
the period wherein collapse therapy was prominent. 

During the past quarter century the clinical composition of our 
tuberculosis sanatorium population has changed and these changes 
were réflected in the make-up of the Altro population. In the days 
preceding the frequent use of serial chest x-rays, refined bacterio- 
logic methods and collapse therapy, sanatoria were discharging 
proportionally more patients with progressive or quiescent disease, 
patients with open cavities and positive sputum which persisted 
despite bed rest therapy. At the other end of thé scale, patients with 
old calcified lesions or old fibrous scars of no clinical significance 
were admitted and treated for active tuberculosis. Between these 
two groups were the patients admitted to the sanatorium with 
active lesions, open or closed, which responded favorably to bed 
rest therapy. It is the middle group of the successfully treated pa- 
tients which has increased in the collapse therapy era with conse- 
quent reduction in the other two groups cited. The improvement in 
the clinical status of patients discharged from sanatoria since 1930 is 
a world-wide phenomenon. It is present in the British, Dutch, and 
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Swiss sanatorium statistics as well as our own. It enables us to 
broaden our base considerably, in planning the rehabilitation of 
our tuberculous patients. 

Altro workers admitted during the years 1930 to 1939 were 
classed clinically in the more stable groups. Thus, only 6 per cent 
were admitted to the workshop with a positive sputum as against 
25 per cent in the earlier period. This drop in percentage of those 
admitted with a positive sputum was to a great extent due to re- 
fusing admission to patients with frankly active disease. 

Even more striking was the rise, from the early to the late period, 
in the percentage of workers admitted with successfully converted 
sputum—the plus-minus group. There were 38 per cent in the 
earlier period; 69 per cent in the later period. 

In addition, many workers with disease of minimal extent were 
judged to be not in need of a sheltered workshop regimen during 
the later period. There was a change in the proportion in the 
minimal group. Such cases formed 31 per cent in the earlier period 
as compared with 12.5 per cent for the last ten years of the survey. 
At the same time, there was a rise in the proportions of the mod- 
erately-advanced and far-advanced groups to 48.2 per cent and 39.3 
per cent, respectively. 

Finally, workers of the later period gave a history of a longer stay 
in the sanatorium than those of the earlier period of operation— 
16.8 months as against 11.3 months. This finding is also in keeping 
with the modern objectives of the sanatorium to close cavities and 
rid the sputum of tubercle bacilli. 

Treatment Before Altro Admission. The type of treatment re- 
ceived by the workers before Altro admission differed markedly in 
the two periods. In the group admitted to the workshops from 1915 
to 1929, only about 6 per cent of the workers received collapse 
therapy—all pneumothorax patients. (Patients with six months or 
longer of pneumothorax are included.) In the later period, 1930 
to 1939, 52 per cent of the workers had received some form of col- 
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lapse therapy—4o per cent had had pneumothorax, 7 per cent had 
had thoracoplasty and 5 per cent had had phrenic nerve operations, 
One hundred sixty workers came to Altro with pneumothorax. 
Three-quarters of these workers had continued to receive their 
refills throughout their Altro stay. 

The workshop, then, has been devoting itself increasingly to the 
plus-minus, arrested groups of ex-patients, those who can be ex- 
pected to reap the greatest profit from a temporary rehabilitation 
course. 

The foregoing analysis of the.status of workers on admission to 
the workshop indicates that the group as a whole was not unduly 
weighted by ex-patients in the most favorable clinical category. 
They may be considered a representative cross-section of the type of 
ex-patient rehabilitation offices are called upon to help. 
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To study the general 
mortality, and the tu- 
berculous morbidity and 
recurrence rates of our 
workers, an adaptation 
of the modified life-table 
method as suggested by 
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Fig. 1. Per cent of patients who survived in 
successive years after discharge from Altro. Pa- been used. 
tients classified according to stage at admission. Figure 1 and Tables 


I, 2, and 3 show the rate of survival annually up to ten years post- 
Altro according to stage of disease at Altro admission. At the end 
of ten years, 87 per cent of the minimal or first-stage workers had 
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Table 1. Survival rates after discharge from Altro of patients having minimal 
tuberculosis on admission. 


survived and 86 per cent of the moderately-advanced or second-stage 
workers. The survival rates for workers in these two stages of disease 
Table 2. Survival rates after discharge from Altro of patients having moderately 
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Pgr- 
Prr- Psr- CENTAGE 
CENTAGE | CENTAGE |SuRvVIVING 
Dyinc |Survivine| Trrovcs 
Durinc | Tarovcs Past 
Serecrep | Serecrep AND 
Year Yzar Sexecrep 
Years 





340.0 5-59 94-41 94-41 
300.0 4-67 95-33 90.00 
265.0 4-53 95-47 85.92 
243 233.5 5-14 94.86 81.50 
one 203.0 4-93 95-07 77-48 
184 173.0 §-20 94.80 73-45 
142.5 3-51 96.49 70.87 
127 118.5 4.22 95-78 67.88 
98.5 3.05 96.95 65.81 
89 84.5 3-55 96.45 63.47 
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Table 3. Survival rates after discharge from Altro of patients having advanced 
tuberculosis on admission. 


were almost identical throughout the period. The rate of survival 


for workers with far-advanced disease was different. It decreased 
steadily and fairly rapidly; at the end of ten years 63 per cent of these 
workers were alive. 

Figure 2 shows the rate of survival related to the sputum history 
of workers at Altro admission. At the end of ten years, 84 per cent 
of both minus-minus and plus-minus groups of workers were alive. 
There was a similarity in the level of the survival rates for workers 
in these two sputum groups throughout the period. These data indi- 
cate that workers who had had a positive sputum some time during 
their illness which had successfully been converted to a negative 
sputum before admission to the workshop (plus-minus group) had 
an expectation of survival quite as favorable as those of workers 
who had never had a positive sputum (minus-minus group). A 
similar experience was reported by the British observers Bardswell 


and Thompson (4). 
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The survival rates of workers admitted to the workshop with a 
positive sputum—plus-plus group—are quite different from those 
of the other sputum groups. The rates decreased sharply in the early 
years post-Altro, and at the end of ten years 54 per cent of these 
workers had survived. Pe, 

As early as 1916 King | %0- 
(5) called attention to | 24 
the value of sputum | e. 

70- 
60- 





history as a_ simple 
prognostic indicator in 
pulmonary tuberculosis. | 504 
These data from Altro | 4! 
confirm this. When our | 50. 
third stage workers were | 20, 
further analyzed on the | | 
basis of their sputum | , 
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history. ’ it was found 4 ‘ Years pa: Discharge from Altro 
that 84 per cent of those Fig. 2. Per cent of patients who survived in 

° successive years after discharge from Altro. Pa- 
with successful conver- tients classified according to sputum on admis- 
sion of the sputum be- = 


fore admission to the workshop were alive six years after discharge 
from Altro, whereas only 58 per cent of those admitted with a 
positive sputum survived. Obversely for these six years the per- 
centage of the plus-plus third stage group that did not survive 
was about two and one half times greater than that of the plus- 
minus third-stage group. Successful sputum conversion before ad- 
mission to the workshop thus gave to workers with far-advanced 
disease an expectation of survival somewhat similar to that for per- 
sons with minimal or moderately-advanced disease. At the end of 
six post-Altro years the per cents surviving were 84 and 92, re- 
spectively. The importance of sputum conversion for these far- 
advanced workers is evident. 

Figure 3 shows the rates of survival annually up to ten years post- 
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Altro related to condition of workers at Altro admission. Of the 
workers classed as arrested and apparently cured, 86 per cent were 
alive at the end of ten years. For workers who were quiescent or 




















ee, apparently arrested, the 
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70 \ scone the unstable, frankly ac- 
tol NC tive patients were alive 
sof ne at the end of ten years. 
N . 
40, ae As previously stated, the 
= * | unstable patients belong 
ae. to the early period of 
104 the workshop’s opera- 
eee shetty tion. The poor progno- 
Oo 2 £2 6 6. eS 2 ee Se . . . 

Veors After Dischorge from Altro sis of patients with open 
Fig. 3. Per -_ wy on who survived in cavities and unstable le- 

successive years after discharge from Altro. Pa- ° : 
tients classified according to condition at ad- sions evident on the 
mission. x-ray film is common 


knowledge today. Such patients either require further treatment at 
an institution or simply custodial isolation. 

Mortality of Altro Workers Compared with the General Popula- 
tion. The mortality of the Altro group after discharge is compared 
with that of the general population in Table 4. The results are ex- 
pressed in terms of the ratio of the actual deaths to the number 
expected in a population of the same size and same composition of 
sex and age. The standard of comparison was the mortality from all 
causes in the white population of New York City during the period 
covered by this study. For the entire experience the mortality of the 
Altro workers was about twice that of the general population. A 
similarity in mortality was found between the two sexes when the 
death rates were adjusted so as to take account of the difference in 
age distribution of the two sexes. 











erly 


‘the 
were 
it or 
the 
htly 
ent; 
it of 
7 ace 
ilive 
ears. 
, the 
ong 
| of 
era- 
mn0- 
pen 
> le 


non 
it at 


ula- 
red 


iber 
n of 


1 all 

















Sheltered Workshop for the Tuberculous g1 

Axtro ADMISsION8 1915-1939 — 

AcruaL TO 

snieieeounes Years of Life Actual Expected Expscrep 

Exposed Deaths Deaths Deatus 

Aut Aczs 9269.5 180 85.71 2.10 
15-19 81.5 I 0.18 5-56 
20-24 798.5 14 2.15 6.52 
25-29 1,464.5 20 4.69 4.26 
30-34 1,507.0 22 6.03 3.65 
35-44 2,713.5 51 17.64 2.89 
45-54 1,986.0 45 28.99 1.55 
55-64 641.0 24 20.90 1.15 
65-74 77-5 3 5-13 0.58 























Table 4. Ratio of actual to expected deaths from all causes among patients dis- 
charged from Altro, 1915-1939." 


1 Expected deaths calculated on the basis of mortality from all causes among white per- 
sons in New York City. Mortality in the following years was used to obtain an average 
for the od through which the life experience of Altro patients passed; 1922, 1923, 


1924 ani 1934, 1935. 
? No signifi t difference in s; ic sex ratios was present when the male deaths, 
actual and pa were adjus to the female years of life. 


Among Altro workers in the aggregate the ratios were highest in 
the third decade of life, deaths being six times the expected rate at 
that age period. The ratios declined steadily and at 55 years and 
over the Altro patients experienced about the same mortality as 
persons of the same age in the general population. 

When stage of disease was considered as shown in Table 5, Altro 
workers with minimal disease were found, in the aggregate, to have 
a mortality experience not unlike the general population, the ratio 
of the actual to the expected being only 1.04. The patients in the 
moderately-advanced stage had in the aggregate a mortality rate of 
one and one-half times that expected in the general population 
(Ratio 1.53) and for the patients in the far-advanced stage, it was 
four times that of the general population (Ratio 4.01). 

These are quite favorable ratios for a group of tuberculous work- 
ers. Equally high ratios are encountered in the general population 
among apparently well persons in certain economic and occupa- 
tional groupings. 
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Ciasstrication Years Expscrep Acruat Ratio 
By Stace or Lirz Numsar Numssr or Acruat 
at ADMISSION Osserven | or Dears | or Deatns | 70 Expzcrep 
to ALTRO Deatus 
Att Sraczs 9,210.5 85.71 179 2.09 
Minimal 25574-5 28.97 30 1.04 
Moderately Advanced 3,691.0 30.75 47 1.53 
Advanced 2,945.0 25.41 102 4.01 




















Table 5. Ratio of actual to expected deaths post-Altro among patients classified 
according to stage at admission, 1915-1939" 

1 Expected deaths calculated on the basis of age-specific mortality from all causes among 
white persons in New York City. Data from the following years were used to obtain an 
average for the period through which the life experience of Altro patients passed: 1922, 
1923, 1924 and 1933, 1934, 1935. 


Morswiry Rates oF ALTRO WorRKERS 


Since pulmonary tuberculosis is a chronic recurrent illness which 
is disabling for long periods of time, it is important to know how 
often and at what period recurrences take place and how much of 
his time the patient spends in “curing” for such recurrences. 

“Recurrence” is defined as reactivation of tuberculosis with re- 
sumption of “cure” either at home or at an institution. Recurrence 
rates for Altro patients have also been computed by the modified 
life table method. In the later period of the study, recurrences were 
frequently detected on routine chest x-ray films before the appear- 
ance of symptoms or of a positive sputum. 

Recurrence rates of patients classified according to sputum his- 
tory at admission to Altro are shown in Figure 4 and Table 6. The 
chances of having a breakdown after admission to the workshop 
were found to vary with the sputum history and the time after ad- 
mission. At the end of ten years, 27 per cent of the workers with a 
minus-minus sputum history had had a recurrence compared with 
30 per cent of the workers in the plus-minus group. When these 
two sputum groups are combined, at the end of ten years 28 per 
cent had a recurrence of illness. The average annual recurrence rate 
was 3.2 per 100. These two groups totaled 790 patients or 85 per 
cent of the workers admitted to the workshop. 
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Workers admitted to 
the workshop with a 
positive sputum showed 
much higher recurrence 
rates, the majority of re- 
currences taking place 
within two years after 
admission. At the end of 
ten years, 76.3 per cent 
of these workers had 
had a recurrence but the 
greater part of these oc- 
curred among the frank- 
ly active patients admit- 
ted to the workshop in 
the early period of oper- 
ation. 














Vears Arrer OiscHARGE FROM ALTRO 











Fig. 4. Per cent of patients with no recur- 
rence of illness during ten years after admission 
to Altro, 1915-1939. 


The next presentation concerns the percentage of total time spent 
in “curing” from all tuberculous illness following Altro discharge. 


Table 6. Per cent of patients with no recurrence of illness during ten years after 
admission to Altro, 1915-19392 

















Per Cent Wits No Recurrence Durinc 
Years Arrer Pasr AND Sprcirizp YEARS 
ADMISSION 
to ALTRO Minus - Minus Plus - Minus Plus - Plus 
Sputum Sputum Sputum 
I 95-79 94-65 59-71 
2 90.15 87.79 43.88 
3 87.94 83.15 35-87 
4 85.61 80.52 31.52 
5 81.75 76.48 29.30 
6 80.88 73-52 27.84 
7 77-91 72.47 26.24 
8 75-72 72-14 25-39 
9 75-72 71.16 25-39 
10 73-66 70.13 23.72 

















1 Patients classified according to sputum status on admission to Altro. 
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The data are given in Figure 5 in three five-year periods and are re- 
lated to the worker’s sputum history at Altro admission. 

The results are striking. The workers of the minus-minus group 
~- spent 10 per cent or less 
~~ Wik an of their time in bed in 

BEE Ptsatnus all three five-year peri- 

504 WB sees. ods. The plus-minus 
workers were quite sim- 
ilar in this respect to 
3°} the minus-minus group. 
They spent a slightly 
greater proportion of 
their time “curing” in 
the first two five-year 
6-10 H-5 periods than did the 
——==—= = workers of the minus- 

sek SEE cm ctarave that wee ew minus group; but for 
the last period, the fig- 
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ures were identical. 

Considerably less favorable are the figures for the group of work- 
ers who entered the workshop with a positive sputum. In the first 
five years after discharge, these workers were invalided by tuber- 
culosis 55 per cent of the time. This was four to five times that of the 
more favorable sputum groups. In the second and third five-year 
periods, the proportion of sick years spent in “curing” decreased to 
28 per cent and 13 per cent, respectively. Since, as previously shown, 
mortality operated most forcibly upon the plus-plus group of work- 
ers in the first five years following Altro discharge, thus eliminating 
the more sickly, the more resistant survivors in the second and third 
five-year period spent proportionately less time “curing.” But even 
in these later periods the plus-plus group of workers never reached 
the low level of sick years of either the minus-minus or the plus- 
minus group. These data on tuberculous “sick years” post-Altro for 
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different classes of workers represent an important and realistic 
measure of the net effect of recurrence of illness. 

It will be recalled that 85 per cent of all Altro workers were 
either in the plus-minus or minus-minus sputum group. For these 
workers, who constituted such a great majority, the percentage of 
“well” years in each of these three five-year periods following Altro 
discharge did not fall below 86 per cent and, in one group, it was 
as high as 93 per cent. Thus, “well” years during which Altro work- 
ers were productive members of the community made up by far 
the greatest part of their post-Altro life. 


REcorpD oF GRADUATES 


Thus far data have been presented concerning all workers ad- 
mitted to the workshop regardless of whether they had completed 
the course of work therapy. This final presentation concerns those 
workers who had successfully reached full work tolerance and had 
been graduated. They constituted 552 workers or 58 per cent of the 
total. The proportion of workers who had graduated increased in 
the last ten years of the study—slightly over two-thirds of the pa- 
tients admitted being graduated. This increase was in large meas- 
ure due to a larger proportion of workers with far-advanced disease 
who had been graduated compared with the earlier period. Three 
out of five such workers admitted in the period 1930-1939 had been 
graduated and only one out of four in the early period. In fact, the 
proportion of workers with far-advanced disease who had gradu- 
ated during the last ten years was greater than that of workers with 
minimal and moderately-advanced disease during the first fifteen 
years of the workshop’s experience and in numbers had far ex- 
ceeded them. 

The median stay at the workshop for all graduates was 20.2 
months. In the earlier period it was 24.3 months, whereas later it 
was 19.3 months. This reduction in the median length of the course 
was largely the result of the reduction in the length of stay found 
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necessary for workers with advanced disease. Thus, for the period 
1930-1939, the length of the course for workers with far-advanced 
disease was only five months longer than that of workers with 








minimal disease. Nor Table 7 Recurrence of illness from tuber- 
jonifi- culosis and per cent surviving post-Altro for 
was there bia! signifi 551 patients who achieved full work tolerance 
cant relationship be- and were graduated.* 
tween the length of stay Per Cent With Per Cent 
at the sanatorium pre- =_Years-_ | No Recurrence Surviving 
: _ After of Illness Through Past 
ceding admission to the _pischarge Baag Pesan | and Spotted 
workshop and _ the Specified Years Years 
length of the work- - op.8t 99.81 
therapy course. 2 96-33 99.22 
Co — ae 3 91.40 98.77 
mparatively ew 4 87.78 97-83 
workers in the recent 5 wan 97-83 











period required a course t Data include all graduates admitted to Altro, 
of three or more years, ssnbaaee, Tl aeane ot Gee tos oe 


such workers accounting for less than 4 per cent of the graduates 
in the later period. Thirty per cent of graduates had remained at 
the workshop three or more years in the earlier period. 

The mortality and recurrence rates of graduates were extremely 
satisfactory. Since there was no significant difference in these rates 
for the workers in the various stages of disease, the data are given 
for the entire group in Table 7. At the end of five years following 
graduation from the workshop, 97.8 per cent had survived. This 
percentage surviving is equal to the expected survival among the 
general population of like age distribution.” 

Recurrences were experienced by 13.8 per cent of these workers 
during the first five years following graduation, an average annual 
recurrence rate of 3 per 100 compared with 6.6 per 100 for the entire 
group of workers. The proportion of time spent in “curing” was 
only 5 per cent for the first five years following graduation. 


* Computation based upon life table of white males in the United States, 1929-1931. 
Dublin, Louis I. and Lotka, Alfred J.: LencrH or Lire. New York, Ronald Press, 1936, 
P. 14. 
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These data demonstrate that workers who achieve full work 
tolerance at the workshop and are graduated into general industry 
have a laudable record of health during their post-Altro employ- 
ment. 


Discussion AND CONCLUSIONS 


With such results, it is suitable to evaluate the position that the 
sheltered workshop should have in the general scheme of the re- 
habilitation of the tuberculous. The purpose of the workshop is to 
“condition” patients who, on discharge from the sanatorium, are 
not ready to do a full day’s work. From the medical standpoint, the 
moderately-advanced and far-advanced successfully treated patients 
generally need this type of care most. It is not the purpose of the 
workshop to choose those ex-patients with whom the best end 
results will be obtained but rather to employ those who without 
such “hardening” would run great risks of recurrence of their 
disease. 

From the occupational aspect, those needing the sheltered work- 
shop include part-time workers who have -had a trade before be- 
coming ill and could return to such a trade if their physical con- 
dition would allow it. Where workers have been employed previ- 
ous to their illness on a job which is no longer suitable to their 
physical and mental condition, vocational retraining must be un- 
dertaken, but not infrequently such training has to be postponed 
until the worker is hardened so that the end of the training period 
shall coincide with his achieving full work tolerance for his new 
job. In addition, there are students and others who have never been 
employed before their illness. For such persons too, the retraining 
is often postponed until the physical condition will allow it. 

Obviously, not all patients discharged from the sanatorium with 
a satisfactory clinical status require a sheltered workshop regimen. 
A large proportion of patients favorably situated, economically and 
occupationally, return to their work part time or full time under 
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the supervision of their private physician and make eminently suc- 
cessful post-sanatorium adjustments. 

Others with full-time work tolerance at sanatorium discharge 
require vocational training and are referred to the agencies engaged 
in such work. Still others with part-time work tolerance at sana- 
torium discharge need a short period of part-time work as well as 
vocational training and for these, the training course may act as 
the necessary hardening regimen. Many female patients discharged 
from sanatoria take up their household duties part time or full time 
and reach a satisfactory adjustment through this means. 

Altro, while it is a garment factory, does not undertake to train 
its people to become garment workers. Some of them do become 
garment workers after graduation but retraining is not the purpose 
of a sheltered workshop. Of course it would be extremely useful if, 
during this period of “conditioning,” the patient could also be re- 
trained for a new job when the old one is unsuitable or if he could 
be given the opportunity of sharpening his old skills when his old 
job is suitable. To add these two latter functions to the one of “hard- 
ening” would necessitate the establishment of an extremely diversi- 
fied shop since there are a multitude of occupations from which the 
workers originally come and many more for which they may later 
be trained. Such a workshop would be economically unsound and 
its primary aim—the physical and psychological rehabilitation of 
the worker with questionable prognosis—would be diffused by the 
_ added stress of a retraining program in the workshop. 

The advantages of establishing sheltered workshops in the cities 
are many. The ex-patients and their families are generally city 
dwellers, since tuberculosis is more commonly an urban disease. 
Too, the families are loathe to migrate since frequently that would 
mean a loss of educational and other facilities to which they are 
accustomed, usually found in cities and not so well developed in 
rural areas. 

Set up in the cities, such workshops can serve a considerable tu- 
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berculous population. Furthermore, they are then close to the in- 
dustrial and market centers where their supplies are bought and 
their products sold. 

Another, although secondary, function of the workshop may be 
mentioned. It has been the policy at Altro to employ workers in the 
permanently sheltered category up to approximately ro per cent 
of the roster. Medically, such patients have been. called the “good 
chronic” cases, patients who have stabilized lesions evident on the 
x-ray film but who have not been rid of their positive sputum. If 
properly chosen, some of these patients, too, can be expected to 
achieve full tolerance and self support under the non-competitive 
conditions maintained at a sheltered workshop. 

The problem here is one of very careful choice of patients. Such 
patients are similar to the ones that populate the Papworth and 
Preston Hall Colonies in England. The English experience, as well 
as the Altro experience, shows that it is not necessary permanently 
to institutionalize such patients and take up beds needed for the 
persistent influx of fresh cases. Nor are these chronic cases con- 
tributing to the general social good if they are sent home and rele- 
gated to complete economic dependency upon the community re- 
sources. Colonies and, to some extent, sheltered workshops, can 
put these substandard people to work earning part if not all of 
their livelihood, thus, in part, relieving the community of their 
support. And the workers enjoy a meaningful life. 

So much for the sheltered workshop. Now how can industry 
function in the scheme? 

In the first place, employers must recognize that workers who 
have old, arrested, clinically non-significant tuberculous scars in 
their lungs present almost as little risk as the non-tuberculous work- 
ers. In some instances, old experienced key workers have been dis- 
charged following the disclosure of such lung scars by plant x-ray 
surveys. This practice, we are all agreed, is unsound medically and 
economically wasteful. 
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Second, employees who have fallen ill with tuberculosis and are 
successfully treated should be returned to their old jobs under medi- 
cal supervision when those jobs are suitable and when medical opin- 
ion finds the employee capable of full-time work. Most employers 
do this. Such a practice could wisely be made universal. Third, if a 
tuberculous employee is unable to work full time after successful 
sanatorium treatment, he should: be allowed to work at the plant 
part time. Here especially adequate medical supervision is essential. 
Where the plants are small and such medical care is not feasible, 
many plants can pool their resources and perhaps with the aid of 
local, state, federal, or private health facilities, establish adequate 
safeguards for these part-time and full-time workers. Work un- 
supervised is worse than no work at all. Obviously part-time work- 
ers are economically not self-supporting. In England today there 
are proposals that these part-time workers have additional subsidies 
through a government grant to make up for their needs until such 
time as they become wholly self-supporting. 

Employers should not be asked to re-employ ex-patients with 
positive sputum and quiescent disease—the “good chronic” case— 
since the uncertainty of prognosis in these workers is great. The 
public health considerations are also against such a procedure. 

Those planning the rehabilitation of the tuberculous are faced 
with two major problems at the present time. First there is the 
immediate problem of contributing to the manning of the war in- 
dustries. As has been said, the successfully treated part-time and 
full-time tuberculous worker can be integrated into the scheme 
with great benefit to the nation and to the worker himself. A risk is 
present but if workers are chosen on a sound medical basis, the risk 
is not great and is worth taking particularly in the present emer- 
gency. Second, plans must be made for the future tuberculous 
service men and civilian war workers. The expansion of the facili- 
ties for training and placement of tuberculous workers is neces- 
sary. In addition, the establishment of workshops for industrial con- 
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valescence and perhaps colonies for the “good chronic” patients is 
called for. The experience at Altro can be suggestive to those en- 
gaged in such planning. It is believed that the Altro results have 
shown that the sheltered workshop has a definite and useful place 
in the scheme for the rehabilitation of the tuberculous. 
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THE VITAMIN A, VITAMIN B: (THIAMIN), 
VITAMIN C (ASCORBIC ACID) AND RIBO- 
FLAVIN CONTENT OF COMMON FOODS 


A SUMMARY OF “REPRESENTATIVE” VALUES 


Hazex E. MunsEtt 


crease in the attention given by various investigators to 
the subject of the vitamin content of foods. This is due 
in part to the interest in nutrition aroused by our National emer- 
gency but more largely to the new methods of vitamin assay now 
being developed. These newer techniques concern practically all 
of the known vitamins and are rapidly gaining favor because of the 
ease and rapidity with which results may be obtained with them. 
While there may be questions in some cases as to the degree of spe- 
cificity under certain conditions, the interest shown by the numer- 
ous investigators working with them warrants confidence that most 
of these questions will be answered by improvements in procedure 
as the subject develops. 
In a paper published in the October, 1940, issue of the Quarterly’ 
a table of values for the vitamin A, vitamin B:, vitamin C, and ribo- 
flavin content of foods was presented. The values offered were se- 
lected by first making a compilation of all published data and then 
from a consideration of all of the data on a food, assigning a single 
value for each vitamin which was considered as “representative.” 
This designation was intended to make clear that the values pre- 
sented were not averages but were selected according to the best 
judgment of the author as being most generally applicable. 
A sincere effort was made to have the values for similar food 


* Research Associate, the School of Tropical Medicine, University of Puerto Rico, San 
Juan, Puerto Rico. 

* Munsell, Hazel E.: Vitamins and Their Occurrence in Foods. The Milbank Memorial 
Fund Quarterly, October, 1940, xviii, No. 4, pp. 311-344. 


D= the past two years there has been a decided in- 





The Vitamin Content of Common Foods 103 


items consistent with each other. This required giving particular 
attention to comparisons made by a single investigator and in some 
cases applying the relations brought out by such data in assessing 
more numerous data presented by other investigators. 

In cases where values were given for parts of a food item as well 
as for the whole, care was taken to have the sum total of the values 
for the various parts approximate, at least, the value for the whole 
food. An example may be found in the vitamin A values for whole 
milk, skim milk, and butter. There may be certain arguments 
against this procedure but in the light of the variations in values 
encountered for most food items it seemed the most reasonable. 

Since July, 1940, when the compilation which served as a basis 
of the table of vitamin values described above was completed a large 
number of reports have appeared in the published literature giving 
information on the vitamin content of foods. In many cases in- 
formation is now available where there had been none before and 
in others more reliable data have been presented which can be used 
as the basis of values to replace uncertain estimates made previously. 

In accordance with these developments a complete revision of 
the table of vitamin values published in 1940 has been made and is 
offered here. The compilation of data for this revision included 
published data to July, 1942. The same policy was followed in 
selecting the values as was followed in preparing the first table. The 
major change involves expression of values for vitamin B,, vitamin 
C, and riboflavin in terms of weight rather than in terms of units. 
If expression by units is desired the values by weight may be con- 
verted by the appropriate factor.’ 

It seems advisable to direct attention to the fact that in selecting 
these “representative” values no discrimination was made against 
data in the compilation on the basis of the method of assay used in 
the determination although this was considered in the evaluation. 


* One mg. thiamin equals 333 International units; 1 mg. ascorbic acid equals 20 In- 
ternational units (1 International unit equals 1 U.S.P. unit). 
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This policy was followed from the viewpoint that it is a fallacy to 
discount data absolutely because they were determined by methods 
now outmoded when careful consideration in many cases showed 
that data obtained by these “outmoded” methods were more con- 
sistent than data obtained by a more recently developed method 
which has not been perfected to the point of strict reliability. 

The values suggested here, as in the first table, apply to the edible 
portion of the fresh food. No attempt whatever has been made to 
give summarizing statements for treated foods. Whereas, informa- 
tion on the effect of various treatments on the nutritive value of 
foods, especially vitamin content, is much to be desired and whereas 
programs of research have recently been designed for obtaining 
such information it may be some time before this is available in a 
form for practical application. 


The Vitamin A; Vitamin B:, or Thiamin; Vitamin C, or Ascorbic Acid; and 
Riboflavin Content of Common Foods. 





VitaMIN A | THIAMIN | asconsic Acrp | RIBOFLAVIN 





Values per 100 Grams Edible Portion 





LU. Micrograms Milligrams Micrograms 


Alfalfa Leaf Meal, Dried 8,000 1,500 
Almond 75 225 300 
Apple 75 35 -5-20 Av. 6 
Apricot, Fresh 4,000 45 7 
Dried 6,000 90 2 
Artichoke, Globe (Cynara Scolymus) 200 75 9 
Artichoke, Jerusalem (Helianthus 
Tuberosus) 60 7 
Asparagus, Green 180 40 
Bleached 180 30 
Avocado 90 10 
Banana 50 10 
Barley 500 ° 
Beans, Snap 
Green d 75 25 
Wax 75 25 
Beans, Shelled, Fresh 
Lima 300 30 
Runner 300 25 
Soybean 500 40 
Beans, Shelled, Dried 
Lima 
Navy 


o 
o 
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VITAMIN A | THIAMIN |asconsrc Aci | Risorzavin 





Values per 100 Grams Edible Portion 





1.U. Micrograms| Milligrams | Micrograms 


Beans, Shelled, Dried (Continued) 
Red Kidney 450 
1,200 
125 
30 


Black-Eyed Peas—see Cowpeas 
Blueberry 
Brazil Nut 
Bread, White 6% Milk Solids 
Whole Wheat 6% Milk Solids 
Rye 
Broccoli, Entire Plant 
Flower 
Leaf 
Stem 
Brussel Sprouts 
Buckwheat 
Butter, Average 
From Cows on Dry Feed 
From Cows on Green Feed 
Cabbage, Head, 
Young, Partly Green 
Mature, Bleached 
Red 
Chinese 
Cantaloupe 
Carrot 
Cauliflower 
Celery Stalks 
Green 
Bleached (Hearts) 
Chard 
Cheese 
Cheddar 
Cottage 
Cream 
Cherry 
Chicken, Muscle 

















* Use value given on the container. 
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VITAMIN A | THIAMIN | ascorstc Act | RiworLavix 





Values per 100 Grams Edible Portion 





Corn, Dried 
White 
Yellow (Whole Grain Cornmeal) 
Corn Oil, Refined 
Cottonseed Oil, Refined 
Cowpea, Fresh 
Dried 
Cranberry 
Cream, 20 Per Cent 
Cucumber 
Currant, Black 
Red 
Dandelion 
Dates, Cured 
Dock Leaves 
Egg, Whole, Average 
White 
Yolk 
Eggplant 
Endive, Escarole 
French 
Fig, Fresh 
Dried 
Flour, White, Patent 
Whole Wheat 
Garden Cress 
Gooseberry 
Grape 
Grape Juice 
Grapefruit 
Grapefruit Juice 
Canned 
Guava 
Haddock 
Halibut 
Hazelnut 
Heart 
Beef 
Lamb 
Pork 
Honey 
Horseradish 
Huckleberry 
Kale 
Kidney 
Beef or Veal 
Lamb 
Pork 
Kohlrabi 
Lamb Muscle, Lean 
Lard 





LU. 


Micrograms 


450 
450 
° 
° 


500 
35 
30 
30 
45 


75 











Micrograms 


130 
130 
t) 
r) 


300 
o 


25 
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VitaMIN A | THIAMIN | Asconsic Aci | RrsorLavin 





Values per 100 Grams Edible Portion 





Leek 
Lemon Juice 
Lentils, Dried 
Lettuce 
Green 
Bleached, Head 
Romaine or Cos 
Lime Juice 
Liver, Beef 


Whole, Fresh, Average Market 


From Cows on Dry Feed 
From Cows on Pasture 
Whole Dried, Average 
From Cows on Dry Feed 
From Cows on Pasture 
Skim 
Skim, Dried 
**Milk, Whole, Evaporated 
Molasses 
Mushrooms 
Mustard Greens 
Oats, Rolled or Oatmeal 
Okra 
Olive, Canned, Green 
Ripe 
Olive Oil, Refined 
Onion, Green 
Mature 
Orange Juice 
Oyster 
Papaya 
Parsley 
Parsnip 
Pea, Green, Fresh 
Dried 
Peach 
White 
Yellow 
Yellow, Dried 
Peanut, Jumbo 
Roasted 
Spanish 
Roasted 





LU. 
1,000 
° 
50 


o 
o 
° 


30 


Micrograms 
80 
30 
500 


75 
75 


30 
400 
400 
400 
400 


60 


42 


42 
42 


40 
40 


900 
200 
900 
200 

40 








Milligrams 
15 
45 
t+) 


15 
15 


37 
37 
32 
35 
37 


7 


Micrograms 


° 
315 











**Values should be considered tentative until more reliable values are available. 
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VitaMiIn A | THIAMIN | Asconsic Acro | RIBOFLAVIN 
Values per 100 Grams Edible Portion 
LU. Micrograms| Milligrams | Micrograms 
Pecan 300 500 300 
Pepper, Green 3,000 30 125 50 
Red 2,000 30 150 
Pineapple, Whole 150 50 20 5 
Juice, Fresh 125 65 25 
Juice, Canned 100 50 20 
Plum 350 50 7 45 
Pork Muscle, Lean °o 1,200 225 
Potato, White, Average 30 Too 10 40 
New 1s 
Old 9 
Prune, Fresh 1,500 50 
Dried 2,500 125 0.5 50 
Pumpkin 2,000 45 5 45 
Quince 8 
Radish 25 60 25 30 
Raisin, Seedless ° 100 ° 
Raspberry, Red 150 30 25 
Rhubarb 100 15 20 
Rice, Brown ° 225 ° 80 
Polished ° 30 ° ° 
Roe 2,000 1,000 5 100 
Rutabaga, White ° 70 45 
Yellow 25 7° 45 
Rye ° 500 ° 140 
Salmon, Canned 
Chum 30 30 
Chinook 750 30 
Pink 100 30 
Red 325 30 1°) 225 
Sardine 150 50 
Soybean—see Bean 
Spinach 18,000 100 50 400 
Squash, Summer 750 45 50 
Winter 4,000 45 5 50 
Strawberry 50 25 50 
Sweet Potato 3,500 90 20 75 
Tangerine 70 35 20 
Tomato, Mature Green 800 70 22 45 
Ripe 1,000 75 22 45 
Tomato Juice, Fresh 1,000 75 22 45 
Commercial Canned 8-29 Av. 18 
Turnip, White ° 30 30 30 
Yellow 20 30 30 35 
Turnip, Greens 18,000 100 100 350 
Walnuts, Black 70 330 ° 
English 50 450 ° 
Watercress 4,000 100 78 370 
Watermelon 50 30 7 1s 
Wheat, Hard ° 525 ° 100 
Soft ° 350 ° 100 





























